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THE ISTHMIAN CANAL SURVEY. 

We recently had occasion to protest against the 
Hepburn bill for the immediate construction of the 
Nicaragua Canal on the ground that it was stupid and 
unfair to the President and to the Commission to 
bring in such a measure before the President's Isth- 
mian Canal Commission, which has been appointed 
for the purpose of determining wliich was the best 
possible route across the Isthmus, had had time to 
complete its labors and present its report. On more 
than one occasion we have drawn attention to the 
fact that the obviously proper thing to do before un- 
dertaking any active construction, is to make certain 
that the location selected is, all things considered,^ .the 
best that can be chosen. In the first place, it is by no 
means clear that Nicaragua offers a better route than 
Panama; indeed the balance of evidence thus far ad- 
duced would seem to prove the contrary. Moreover, 
it is quite possible, as we have frequently poilited 
out, that careful investigation would show that there 
is a third alternative route superior to either Pana- 
ma or Nicaragua. 

General P. C. Hains and W. A. Noble, members of 
the Isthmian Canal Commission, have recently re- 
turned to this country, and in the course of a press in- 
terview, have made certain unofficial statements which 
would seem fully to justify even to particulars, the atti- 
tude taken by the Scientific American with refer- 
ence to the Hepburn bill. The investigations of the 
commission, we are told, have shown that the uoderly- 
ing strata of the site of the big OchoaDam, on the Nic- 
aragua Ca,nal, are not so satisfactory as was at fii-St 
reported, and though it is still considered practicable 
to build a reliable dam at that place, it is evident that 
the cost would be greater than estimated by previous 
commissions. While the route of the Walker Commis- 
sion is pronounced feasible, the expectation that se- 
rious difficulties would be encounteredin the construc- 
tion of a satisfactory harbor at Greytown is confirmed. 
Mr. Noble stating that a big jetty would* have to be 
constructed through the sliifting sands, and that con- 
tinual dredging -would be necessary to keep the chan- > 
nel clear. Mr. Noble seems to have fully endorsed the 
statements, made by the Panama Canal delegation iri 
the preliminary hearing last year ..sat- Washington. 
The general tenor of Mr. Noble's remarks is to the 
eflfect that the American Commission found that this 
canal company was doing, and apparently is capable 
of accomplishing everything that it has promised. 
Particularly significant is the fact that our commission 
found that the Panama Company had a feasible scheme 
for controlling the Chagres River, a feat which all the 
world has considered impossible of execution. 

The most significant statement of all, however, is 
that which refers to the possibility of finding a third 
alternative route across the Isthmus. Mr. Noble is re- 
ported as saying that what is known as the Atrate 
location presents a "good route, perhaps the best 
route, feasible and short" and in his opinion, "less ex- 
pensive to build." 

Athough the remarks of the returned members of 
the Commission were entirely unofficial, and were ac- 
companied with the statement that no report of any 
kind had yet been made, they furnish much food for 
thought ; and we respectfully commend therii to the 
consideration of those members of Congress, who 
would rush the country into the immediate construe* 
tion of a particular canal beforethey know whether it 
is the cheapest and best that' could be built. 



THE DESIGNS OF LAST YEAB'S BATTLESHIPS 
AND CRUISEBS. 

The hoped for removal of the deadlock occasioned 
by the refusal of the last Congress to authorize the 
armor for the new battleships and cruisers authorized 
at the last session, has encouraged the Construction De^ 
partment to proceed with the details of the designs. It 
is stated by a member of the Construction Board that 
the battleships will be about 13,500 displacement and 
18 knots speed. The main battery will consist of four 
13-inch guns in two turrets, one forward and one aft, 



and four 8-inch guas in two turrets located upon either 
beam and sufficiently to the rear of the forward 13incli 
turrets to escape interference. There will also be four- 
teen 6-inch rapid-firers carried in broadside. This is 
an extremely formidable battery, far more powerful 
than is carried by any existing ship in the world to- 
day. The decision with regard to the location of the 
8 inch gun is not absolutely final, however, for sliould 
the forthcoming gunnery trials of the "Kearsarge" 
prove to be satisfactory, it is possible that the 8-incli 
guns will be placed above the 12-inch on the double- 
turret system. 

The armored cruisers are to be magnificent vessels of 
14,500 tons displacement and 32 knots speed, the bat- 
tery consisting of four 8-inch guns in two turrets and 
an unusually large number of 6-inch rapid-firers carried 
in broadside. 
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BKEAXING GROUND FOR THE RAPID TRANSIT TUNNEL. 

Among the red letter days iu the history of New 
York City, Saturday, March 24, 1900, must ever hold an 
honorable position as having witnessed the ceremonies 
inaugurating the actual construction of the great 
underground Rapid Transit Railroad. 

Never has any great city, ancient or modern, under- 
taken a work of improvement which in its present 
scope and future possibilities could compare with the 
vast underground transportation system which is thus 
begun. Great, in the aggregate, as are the various 
tunnel roads of London, they have been built as sepa- 
rate and unrelated units, and they have taken many 
decades to reach their present importance ; whereas, 
the system now commenced in this city has been de- 
signed as a single system to meet the carefully con- 
sidered needs of the city. Having exhausted tlie pos- 
sibilities of above-ground transportation. New York, 
which, by reasons of its peculiar topographical situa- 
tion, has the most complex and difficult transportation 
problem to deal with of any in the world, has been 
driven to the underground system as presenting the 
only practical and adequate relief from its difficulties. 

The spot chosen for turning tlie first spadeful of earth 
was immediately in front of the steps of the historic 
City Hall and above the terminal loop which will en- 
circle the City Hall Park and form the present southern 
terminus of the road. The ceremony of turning the 
first spadeful of earth was performed by the Mayor. 
Addresses were delivered by the Mayor and by A. E. 
Orr, President of the Rapid Transit Commission, a 
gentleman to whose indefatigable efforts the present 
successful issue of the labors of the Commission is 
largely due. The spot will be indicated to future gen- 
erations by a plain, bronze tablet, set in position not 
far from the spot where in July, 1776. the Declaration 
of Independence was read to the American troops in 
the presence of General Washington. The tablet will 
contain the names of the Mayor, the Rapid Transit 
Commissioners, the Chief Engineer, William Barclay 
Parsons, the contractor, John B. McDonald, and Au- 
gust P. Belmont, the President of the Rapid Transit 
Subway Construction Company. 

'Fbe.inaugural ceremonies have a specialinterest-^or 
the SgieJTtific American, in view of the fact that, 
this montii exactly thirty years ago saw the opening 
of an underground tunnel beneath Broadway, which 
in some respects anticipated the great work which is 
now to be undertaken. It is well known to our read- 
ers that the late Alfred Ely Beach was early impressed 
with the advantages of underground transit, and had 
such faith in the possibilities of the system that he 
organized a company and built a preliminary length 
of tunnel which by a curious coincidence lies within 
a stone's throw of the scene of the present ceremonies. 



GERMANY'S NAVAL PROGRAMME— A LESSON FOR 
THE UNITED STATES. 

Whatever may.be said of the policy of the present 
Emperor of Germany in general, it must be universally 
admitted, that as it effects the interests of the navy and 
merchant marine, it is farsighted and successful. Of the 
many momentous problems which the young Kaiser 
found confronting liim on his accession to the tlirone, 
there is none to which lie has addressed himself with 
greater zeal than to that of raising Germany to a 
high position in the strength of its merchant marine 
anci in the numbers and efficiency of its navy. At his 
accession he found a navy which was only less obsolete 
than was our own in the year 1883, when we commenced 
the construction of modern steel vessels and for the 
first few years of ids reign new ships were added to the 
German fleets in the haphazard methods which were 
characteristic of the naval growth in that era, and, un- 
hajjpily, still characterize the provisions for increasing 
our own navy to-day. 

In the year 1898, chiefly through the exertions of the 
Empei^or, Germany inaugurated a system of warship 
construction which bids fair to become general among 
the navies of the world. Realizing the great length of 
time which must intervene between the voting of funds 
for construction and the actual completion or a war- 
ship, and probably being desirous of placing the ques- 
tion of the provision of necessary new ships beyond 
the accidents of party politics, the Government passed, 



in tho year 1898, what was known as the naval septen- 
nate programme. This bill provided for the construc- 
tion of what was practically a new navy, the cost of 
which was to be spread over a period of seven years, 
although a final modification limited the period to six 
years. In addition to new torpedo boats and gun- 
boats, the bill provided for the raising of the strength of 
the navy by the year 1904, to that of seventeen battle- 
ships, eight coast defense vessels, nine large cruisers, 
and twenty-six small cruisers. The new construction 
involved called for seven new battle ships, two larse. 
and seven small cruisers, besides new gunboats and 
torpedo boats to take the place of obsolete vessels of 
these classes that will be removed from time to time 
from the active list. The total expenditure thus 
authorized was $103,000,000, and the whole of the ships 
are to be in commission by tiie close of 1904. 

The system providing for new ships in the United 
States is the antiquated one of authorizing the con- 
struction of so many vessels and sometimes none at 
all, at each annual meeting of Congress. The growth 
of the navy, a matter of the highest national import- 
ance, is, therefore, dependent upon the particular 
mood in which each Congress may happen to find 
itself. The perilous uncertainty of the system is 
shown in the fact that at this moment we are in 
danger of losing our position as the third naval power 
in the world to Germany, whose septennate programme 
gives her at the present moment a long lead over this 
country. An interesting comparison of the relative 
strength in 1904, of our navy and that of Germany, has 
appeared from the pen of Commander J. D. Jerrold 
Kelley in a recent issue of The New York Herald, in 
which it is shown that the German and United States 
fleets will be approximately equal when Germany's 
septennate scheme is completed in the year 1904. The 
comparison would be more gratifying were it not for 
a couple of important "ifs" with which it is prefaced, 
for it is assumed that Congress will agree to the new 
construction recommended by the House Committee 
and commented upon in our issue of last week, and 
that these ships and the battleships and cruisers of 
the "New Jersey" and the "California" classes, 
authorized last year, will be completed by 1904. 

As a matter of fact, however, the ships of the latter 
class are at present held up for want of the necessary 
armor, and the ships of this year's programme may 
yet fall a victim, like tliose of last year, to the political 
exigencies of Congress. Unless the present Congress 
take' favorable action, the year 1904 will find the 
German navy preponderating over our own to the 
extent of six first-class battleships and three large 
cruisers, representing together an advantage of no 
less than 110,000 tons in armored ships. A compari- 
son of the number of vessels shows that Germany 
would possess nineteen first-class battleships against 
our twelve, and twelve large cruisers against our nine. 
And it must be remembered that warship construction 
is [so long-drawn-out, that no amount of subsequent 
energy could compensate for the loss of twelve months' 
time thus incurred. It is to be hoped that in view of 
these faots'Congress will not fail to authorize the new 
construction recommended for this year, and the neees- 
;sary armor for the ships of this and last year's pro- 
grSfcmmes. 

So much for the year 1904. What of the years that 
follow it ? Germany is so well satisfied with the sep- 
tennate scheme that the Emperor has had the far- 
sightedness and courage to have prepared another and 
much more ambitious programme, which will provide 
for the growth of the German navy up to the year 1920. 
The number of battleships contemplated for 1904 is to 
be doubled by the addition of nineteen new ships, giv- 
ing a total of thirty-eight, while the navy is to include 
at that date twenty large cruisers and forty-five pro- 
tected cruisers, the new siiips thus provided for having 
a]total^displacement of 400,000 tons. Notonlyis thecon- 
tinuity of the construction work ensured for two de- 
cades, but adequate provision is made for the construc- 
tion of the necessary docks and harbors. The total cost 
of this con.struction will be $465,250,000 which is to be 
raised by a scheme of loans and revenue taxes. 

The question naturally arises if we are in danger of 
falling so far behind Germany by the year 1900, where 
shall we stand at the close of the year 1920 ? To leave 
such an important matter as the authorization of the 
new warships to the caprice of th« naval committees 
of each current year, while our competitors, with com- 
mendable farsightedness, are establishing programmes 
that reach two full decades into the future, is to expose 
ourselves to the danger of being hopelessly outmiatched 
at some future critical period in our foreign relations. 



THE STEERING OF MODERN, SCBEW-FROFELLED 
SHIPS. 
The statistics of steamship disasters for the year 
1898 showed that 43 per cent were caused by strandings 
alone. Startling as the fact may be to landsmen, ship- 
owners and marine underwriters are well aware of the 
large ratio of losses due to vessels running ashore, as 
compared with losses due to collisions, founderings, 
and other accidents of the sea. After we have elimin- 
ated the strandings, known to have been due to fogs 
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and heavy weather, or to errors of calculation, or to 
carelessness on the part of the officers in charge, there 
is left a considerable number of casualities of this kind, 
of which a satisfactory explanation has never been 
given, and probably never will be. One of the most 
recent and significant instances is to be found in the 
recent loss of the " Mohegan," off the southern coast 
of England. 

The remarkable disparity between the figures repre- 
senting what we might call deep-sea and shoal water 
disasters, naturally raises the question as to whether, 
after we have exhausted the possible and probable 
causes, or combination of causes, of such an appalling 
list of strandings, there is notsome other and unsus- 
pected force at work against which no amount of care 
on the part of the navigator can avail. The subject 
was discussed at considerable length by the late Cap- 
tain Cornelius W. McKay, in a paper which is pub- 
lished for the first time in the current issue of the Sup- 
PLBMBNT. Mr. McKay's explanation of these marine 
disasters is summed up in the statement, " it is respect- 
fully submitted to the nautical world that the modern 
twin screw ship does not always sail as she is pointed ; 
in fact, that she cannot." The author argues that the 
extreme length of the modern merchant steamer 
renders it extremely difficult properly to control her 
course by means of a rudder acting at its rear end ; 
and he argues that under certain conditions as, for 
instance, when wind and sea are acting on the bow and 
the helm is thrown over to counteract the effect, the 
resultant motion of the vessel is in a direction which 
makes a greater or less angle with the line of her keel. 
It is pointed out that if a modern Atlantic record- 
breaker should vary in her course only one degree it 
would have no serious consequence in the navigation 
of the Atlantic Ocean, but that " one degree more or 
less might mean something when dusting the white- 
wash off the lighthouses on the shores of the English 
Channel in the endeavor to cut time." 

While we are not prepared to agree with all of Capt. 
McKay's conclusions, the subject is worked out in an 
ingenious and very readable manner, and the article 
carries weight, as coming from one so well qualified to 
speak on the subject. The point is well made, that 
the enormous disparity in casualties from stranding, 
as compared with those occurring from other causes, 
may well make us seek for some unsuspected or little 
understood cause for this class of marine disasters. 



THE HEAVENS IN AFBIL. 

BT HENRY NOBBIS BUSSELL, A.M. 

The evening skies during April present the greatest 
number of first magnitude stars visible at any onetime 
during the year. Twelve of the sixteen brightest stars 
visible in this latitude are above the horizon at once, 
and the brilliant spectacle which they afford is well 
supported by their less conspicuous neighbors. 

At 9 P. M. in the middle of the month Orion hangs 
close above the western horizon, the three stars of his 
belt forming a nearly horizontal line. Above them is 
the bright red star Betelgeuse, in the giant's right 
shoulder, and equally far below the White Rigel marKs 
his left foot. Between the belt and Rigel are three 
fainter stars in an almost vertical row, which form his 
sword. All three of these appear in a field glass as in- 
teresting double stars ; and around the middle one 
spreads the great nebula, one of the most magnificent 
of telescopic objects. 

• The line of Orion's belt points on the left to the bril- 
liant Sirius, and on the right to the ruddy Aldebaran, 
beyond which are the Pleiades. Above Sirius, and 
forming an almost equilateral triangle with it and Be- 
telgeuse, is Procyon, the lesser dog-star, while farther 
north above Orion, starry Gemini displays its twin 
brilliants, Castor and Pollux, and still farther to the 
right is the bright star Capella, near the Milky Way. 

The Great Bear is almost overhead, in the highest 
part of its circle around the pole. Farther south is 
Leo, only too well known to those who watched vainly 
for the meteors of last November, which is marked by 
the familiar "sickle" with Regulus at the end of the 
handle. Arcturus shines at a considerable altitude in 
the eastern sky, while below and to the right the paler 
Spica marks the constellation Virgo, and far in the 
northeast Vega is once more above the horizon, after 
some months' absence from the evening skies. 

THE PLANETS. 

Mercury is a morning star in Pisces, rising about an 
hour before the sun at the beginning of the month, 
and nearly an hour and a half at the close. Oii the 
evening of the 21st, it reaches its greatest apparent dis- 
tance from the sun — about 37°. This is considerably 
greater than usual, because Mercury is in that part of 
its eccentric orbit which is farthest from the sun, its 
greatest distance being reached on the 16th. This cir- 
cumstance affords a good view of the planet to those 
early risers who choose to look for it in the morning 
twilight, but is partly compensated for by its loss of 
brightness, due to the fact that at its greatest distance 
from the sun it is exposed to less than half the light 
and heat which pour upon it when nearest. 

Venus dominates the evening sky, remaining above 
ihe borizoa for fully four hours after sunset, and far 



surpassing in brightness its stellar neighbors. Dur- 
ing the month it traverses the length of Taurus, pass^ 
ing close to the Pleiades on the 5th. It is very bright, 
continuing to increase in this respect throughout the 
month and can easily be seen in the daytime with 
the naked eye, if one knows just where to look for it. 

There is really no difficulty at all in seeing Venus 
(when near its elongation) on any clear day, even at 
noon. The difficulty consists in finding so small an 
object without anything to guide the eye to it. When 
once found the planet is easily seen, and may be shown 
to others by getting it in line with the top of a tree or 
any other object which serves as an objecD guide. 

Such a pointer will be furnished by nature on the 
afternoon of the 2d, when the moon comes close to 
Venus. The distance is least about 9 P. M., when it is 
less than twice the moon's diameter. So throughout 
the afternoon Venus may be seen, weather permitting, 
above and to the left of the crescent moon, at a dis- 
tance of three or four of its diameters. 

It will be interesting to note the contrast in bright- 
ness between Venus and the moon. In spite of its very 
small apparent size, Venus appears much more lumi- 
nous than the moon. 

This is explained by the two facts that Venus enjoys 
a sunlight twice as bright as ours, and that it reflects 
over half the, light which falls upon it, while the moon 
reflects only about one-sixth. 

Mars is a morning star in Pisces, but is distant from 
the earth and faint. It passes close to Mercury on the 
forenoon of the 3d. 

Jupiter'is gradually coming into position for even- 
ing observation, rising a little before midnight on the 
1st and at about 10 P. M. on the 30th. It is in Scorpio, 
about 5 degrees north of the bright star Antares. 

Saturn is a morning star in Sagettarius, rising about 
1 A. M. at the beginning of the month and two hours 
earlier at its close. Its rings are very widely opened 
out, but it is too far south for favorable observation. 
Uranus is in Scorpio, quite close to Jupiter, and Nep- 
tune in Taurus, but too faint to be seen without a tele- 
scope. 

THE MOON. 

First quarter occurs on the afternoon of the 6th, full 
moon on that of the 14th, last quarter on the morning 
of the 32d, and new moon on the night of the 38th. 

The moon is nearest to the earth on the morning of 
the 11th, and most remote on the night of the 36th. 

Besides the conjunction with Venus, already men- 
tioned, the moon passes Jupiter (quite closely) on the 
morning of the 18th ; Uranus the same afternoon ; 
Saturn on the morning of the 30th ; Mercury on that 
of the 37th, and Mars the same afternoon. 

Princeton University Observatory. 



THBEE TYPES 07 AUTOMOBILES. 

At a meeting of the New York Electrical Society, 
held in this city on the 23d instant, talks by representa- 
tives of three different kinds of automobiles was given, 
accompanied by illustrations, for the purpose of ena- 
bling those present to form an opinion as to which was 
the superior. 

The first speaker was Mr. A. L. Riker, the inventor of 
the Riker Electric Vehicle and Running Gear. He 
stated that the advantage of electric power was that it 
was like the horse, in giving a great quantity when 
needed, easily and quickly. Then he explained three 
plans for connecting up the storage battery for pro- 
ducing different speeds by using sections of the whole 
battery and connecting them up in multiple or series, 
according as a rapid or slow speed was desired. 

For pleasure vehicles, from 12 to 15 miles an hour 
was the fastest speed. 

This plan of the subdivision of the battery is more 
economical than the use of resistance coils in cutting 
down the current, and has the advantage, in case of a 
rupture in the high-speed circuit, of enabling the ve- 
hicle to be taken home on the remaining cells grouped 
for the slow speed. Illustrations were shown of the 
controller operated by a single lever ; when moved 
forward from a zero point the vehicle moved for- 
ward, and when moved backward from zero reversed 
the motor and moved the vehicle backward. 

Special devices are provided to lock the lever at the 
zero point. On the front dashboard is placed the volt- 
meter and ammeter indicating the condition of the 
battery when discharging. In a battery of 44 cells the 
voltmeter should show 80 volts. Starting at this figure 
the vehicle may be run till the voltage falls to 68 volts, 
then the battery should be recharged. In going away 
from home it was well to return when the voltage 
dropped to 74 

The cljarging plug was shown, and is constructed in 
such a way as to prevent any mixing of the battery 
pole terminals. In New York, the Edison Company 
would soon establish electric hydrants in front of their 
stations for the purpose of facilitating carriage charg- 
ing. There were illustrations of storage battery crates 
showing the plan of burning the lead terminals to- 
gether, also of the motor, the single and double gear 
equipments, the double-gear steel frame being very flex- 
ible. The differential gear is located in the hub of one 
of the wheels of the rear axle, on the single-gear frame. 
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which allows a solid steel axle to extend between the 
two wheels. Thegear wheel meshing into the pinion 
of the motor is supported upon a tubular axle, within 
which is the solid axle. This construction is much 
stronger than the old system of having the axle divided 
and the differential gear located in the center. 

The steering gear was explained, also the two plans 
of applying the brakes and several illustrations of 
completed vehicles of different styles were shown. 

Mr. C. J. Field discussed the " Present Development 
of the Gasoline Type of Automobile," showing by dia- 
grams the general construction of the four-cycle flanged- 
jacket motor. He thought the reason why these mo- 
tor carriages were used abroad more than in the United 
States was on account of the more general production 
of electricity here, the facilities for the charging of 
batteries of electric vehicles being better, but for pleas- 
ure touring over long distances he regarded the gaso- 
line-driven vehicles as superior. The four-cycle type 
of engine was preferred. 

Ninety per cent of the difficulties in starting or oper- 
ating gasoline engines wa.s due to the imperfect elec- 
trical construction or insufficient electric power to pro- 
duce the proper spark. The jump spark and wiping 
spark are preferable and mostly used. Special flanged 
cooling tanks are provided, through which the water 
flows from the water jacket of the engine and is cooled 
by the air impact. This improvement allows a smaller 
weight of water to be carried. 

The most approved carburetor for heating the vapor 
gas is called the Areile ; heated air surrounds the out- 
let of the gasoline vapor, mixes with the latter, heats it, 
and further on is mixed with cold air, then passes on to 
the engine. The devices for obtaining variable .speeds 
from a constantly running shaft, he stated, were still 
crude and clumsy. 

Some of the hydrocarbon racing machines abroad 
had engines of 24 horse power, and made records of 35 
miles an hour, some going above 40 miles. 

He spoke of the Belgium system of combining gaso- 
line and electricity in the same vehicle in connection 
with a small storage battery which had some promise 
of value and economy. 

Succeeding Mr. Field, Mr. J. A. Kingman reviewed 
the history of the steam carriage, showing a picture of 
Cugnot's carriage, invented as early as 1769. Many 
other steam coaches and stages were shown, until the 
era of liquid fuel brought the speaker down to the 
latest improvements of Whitney, a relative of Eli 
Whitney, the inventor of the cotton gin, and Stanley, 
known as the locomobile, where the miniature boiler 
is located under the seat. The pressure carried is 160 
pounds to the square inch and steam can be generated 
within five minutes. The fuel is vaporized and com- 
bustion is promoted by compressed air. 

After the presentation of the three forms of vehicles 
there was a brief interesting discussion. The opinion 
expressed was rather more favorable to the electrical 
vehicle, one member stating. that he did not fancy the 
idea of sitting over a boiler under a pressure of 160 
pounds to the square inch. 



MTTTUAL AID SOCIETIES FOB FBENCH SCHOOL 
CHILBBEN. 

A great many mutual aid societies called *' petit- 
cav6s,"from their founders, MM. Petit and Cav6, are 
now being organized among the school children of 
France. They are established under a law of 1856, and 
made operative by a law of 1898. The object is to ac- 
cord assistance to the child members during sickness 
and to furnish a pension fund for old age. The maxi- 
mum amount which can be obtained as a pension is 
only $69.48 per annum. The children deposit 2 cents 
per week, one cent going to the fund for aid in sickness 
and the other to the pension fund. This money is 
placed in the government repository where it is invested 
in government bonds. The government aids these 
societies ; for every child who contributes during an 
entire year, the state gives a franc, or nearly 30 cents 
to the common fund. It also gives a sum equal to the 
entire amount deposited by the children. The one 
cent deposited weekly which goes to the pension fund 
can never be reclaimed except in the form of a pension. 
The money derived from the reserve fund passes to the 
next of kin in the event of the death of the depositor. 
Each child is given a bankbook in which the deposits 
may be entered and which gives tables and informa- 
tion regarding the plan. The aim of the children's 
societies is to aid parents by paying them an indemnity 
during the sickness of their children of 10 cents per day 
during the first, and five cents per day during the 
second and third months of their sickness ; also to 
create annual pension funds and to imbue all chil- 
dren at an early age with the element of economy, to 
accustom them to the use of a bankbook, and to the 
consciousness of having money at work earning some- 
thing for them and held in reserve for their old age. 
The society is spreading rapidly throughout France, 
specially among the working classes. The savings 
banks at the present time are being overrun with de- 
posits ; the money limit for any one depositor at pres- 
ent is $386, but after August of this year this will be 
reduced to $2^9. 
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A CHEAP TELEPHONE SYSTEM FOB FABHEBS. 

We have been favored by Mr. Robert E. Maranville, 
of The Pendleton Republican, Pendleton, Indiana, 
with particulars of the unique telephone line shown in 
our illustration, which is now in use between the cities 
of Anderson, Pendleton, and Ingalls, Indiana. The 
line, it seems, is not an experiment, but is in active 
daily operation with four regular subscribers, and it 
gives a service which our correspondent assures us 



their plant at Ingalls, thirteen miles distant. The cost 
in this case is only $100 per year, and there is the 
added advantage that having- only two other subscrib- 
ers on that wire, the line is almost always available. 
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HOHE-HADE FENCE TELEPHONE SYSTEM. 

compares well with the lines of the regular companies. 
The line is unique in that it employs as a conductor 
such a common, everyday commodity as the top wire 
of a barb-wire fence, the continuity of the line being 
assured by special devices at highway and railroad 
crossings. It is claimed by its originator and owner, 
Mr. C. Alley, to be the only one of its kind in existence. 
The line is 14 miles in length with five stations, two at 
Anderson, two in Pendleton and one at Ingalls. We 
are informed that additional subscribers could be 
served to advantage, but that the terms of the contract 
with the present parties prohibit it. The unques- 
tioned success of this novel telephone line is stated to 
be due largely to the perfect insulation. The builder 
invariably uses the top strand of the fence wire which 
is treated to a generous coating of rubber paint. At 
the fence sectio»8«aiamon galvanized wire is used to 
continue the circuit to a connection with the next 
fence, the same arrangement being carried out at the 
railroad crossings. In order to carry the line across 
the road or highway, the circuit is either placed be- 
neath an inverted trongh, covered by the material of 
the road, or as shown in our accompanying illustra- 
tion it is carried overhead by means of two poles, one 
on each side of the crossing. In this illustration, Mr. 
Alley himself is seen in the act of "telephoning to 
town," a feat whieit dslb he performed at any desired 
point along the line by simply attaching, as shown, a 
portable transmitter and receiver. 

. The inventor is very much pleased with the results 
of his simple and economical sys- 
tem, which, undoubtedly, has many 
features to recommend itself to 
rural communities. The cost is ex- 
tremely low, as there is no expense 
for copper wires, and poles are only 
needed at the crossings. Where the 
number of patrons is not too large, 
the service is said to be all that 
could be desired. Our correspond- 
ent states that he has used the fence 
line to converse with a friend some 
eight miles distant, and this at a 
time when the fence-posts were still 
saturated with the morning dew, a 
condition under which the line is 
supposed to work to the least satis- 
faction. 

The line has been such a practical 
success that the farmers of the 
neighborhood are organizing com- 
panies for the purpose of placing 
themselves in telephonic communi- 
cation throughout the whole dis- 
trict. As evidence of the practica- 
bility of the barb- wire telephone 
our correspondent quotes the case 
, of the Wagner Glass Company, 
who, with offices at Anderson, are 
able to communicate daily with TWO 



A NEW METHOD OF CUTTING THBEADS. 

All machinists know the difficulty of cutting threads 
on the lathe. The tool must be carefully set by the 
use of the small thread gage; the point must be fre- 
quently sharpened, and the utmost patience, care and 
skill must be exercised to secure exact duplication. 
With the invention of a new device by Mr. Herman 
Dock, of the Rivett-Dock Company, of Brighton, 
Mass., the difficulties of thread cutting have largely 
disappeared. The work of the skilled operator is 
more accurately and more quickly performed by me- 
chanical means. 

Mr. Dock's device, as our illustration shows, consists 
of a steel disk mounted on a slidable holder and pro- 
vided with teeth on its periphery ground to the exact 
angle of the thread for which the tool is designed. 
These teeth are, in truth, cutting tools, each of which 
has a greater radial length than its predecessor. The 
disk and its slide can be reciprocated on the vertical 
supporting frame by means of a hand lever. The heel 
of the cutting tooth rests on a stop or support on the 
base block, and thus holds the tooth constantly against 
the work, preventing all chattering and taking up the 
strain. 

In operation the face of the cutter is squared to the 
work or axis of the lathe, and the cutting faces are 
leveled as nearly as possible to the center line of the 
lathe. The cross slide is run in until the first cutter 
or tooth engages the work. The first tooth will cut 
the rough beginning of a V-thread. At the end of 
a cut the hand lever is swung back, carrying with it 
the disk and automatically rotating the disk through 
one tooth by means of a pawl. The lathe is then re- 
versed; the lever is thrown forward to present the 
second tooth of the disk to the work, and a second, 
somewhat deeper cut, is made. After each cut the 
lathe is reversed and a new and finer cutter presented 
to the work. The last cut cleans up the thread exact- 
ly as in the final cut of a single-point tool. There are, 
hence, nine heavy measured cuts and one final cleaning 
and finishing cut. 

The frame of the tool rests and rocks on a rib di- 
rectly under the center of the cutting disk. By means 
of an elevating screw (not shown in the illustration) 
the tool can be given any rake necessary for a right or 
left thread. 

This new tool enables the lathe to run at double 
the usual speed to cut threads from three to ten 
times more quickly than in the old way. A stand- 
ard 8-pitch thread can be cut in ten cuts on 1-inch 
machine steel with the lathe running at 135 turns per 
minute. 

♦! » ■* 

AN IMPROVEMENT IN SMOKE CONSTTMING FT7BNACES. 
In most smoke-consuming furnaces atmospheric oxy- 
gen is admitted in a continuous current to the fire to 
aid the combustion of the smoke. The smoke and 
gases may be burnt ; but the temperature at times is 
so considerably reduced that the system is not econom- 
ical. An invention, operating on a principle radically 
different from that of such furnaces, has been recently 
patented by Mr. William C. Johnson, of Memphis, 
Tenn. The invention in question consists in supply- 
ing atmospheric oxygen to the fire not continuously, 
as heretofore, but only at the time when smoke is pro- 
duced, — in other words immediately after fresh stok- 
ing. The furnace is, therefore, not unnecessarily chilled; 
the oxygen is fed only when it is required and is then 



automatically cut off. As even a heavily fired boiler 
furnace throws off smoke of incomplete combustion 
about one-half the time the great saving effected here is 
easily seen. 

As our illustration shows, the bridge-wall is formed 
with a passage designed to conduct atmospheric -air to 
the furnace and closed at its outer end by a door. A 
cable extends upwardly from this door to a lever carry- 
ing a float rising and falling in an ordinary flushing- 
tank and controlling the water-supply valve. The out- 
let valve of the tank is connected with the firebox 
door by a second cable running over idler-pulleys and 
carrying a weight. When the fire door is closed, the 
bridge-wall passage door is also closed. But, when in 
order to stoke the. furnace, the fire door is opened, 
the weight on the second cable drops and the outlet 
valve in the tank opens. The falling of the water 
causes the float to descend and the bridge-wall passage 
door to open, thereby admitting air to the furnace. 
The closing of the fire door restores the parts to their 
normal positions, not simultaneously, however, but 
gradually. For the rising of the water in the tank 
will require a certain time, during which, the bridge- 
wall passage door remains open ; when the water has 
reached the normal height, the float will close the 
bridge-wall passage door. The rising of the water can 
be regulated so as to cut off the atmospheric oxygen 
only when the smoke has been entirely consumed, 
after which the ordinary draft will answer for the 
needs of the furnace. It is very important for pur- 
poses of economy that just the right quantity and no 
more of atmospheric oxygen should be introduced and 






VIEWS OF AN INGENIOUS MECHANICAL THBEAD CTTTTEB. 



AN IMPROVEMENT IN SMOEE-CONSTTMING FUBNACES. 

this is regulated by the size of opening through door 
to bridge-wall. 

In order to force the atmospheric oxygen into the 
furnace and distribute it over the fuel, the lower row 
of pipes are partially covered with fire-brick, forming 
a deflector. When horizontal tubular boilers are used 
a number of bends of pipe are arranged at an incline 
over the grate, which pipes project outside of the 
furnace. The pipes are fed with water by a feed- 
water pump and discharged into the boiler. The 
ends of the pipes are closed by plugs which can be re- 
moved to clean the pipes. The upper side of the pipes 
supports a continuous wall of light fire-brick which 
serves to deflect the draft through the bridge-wall 
passage. The fire-brick, as it becomes incandescent, 
effectually assists the fuel in heating the feed-water 
and thus serves the double function 
of heating and deflecting. 

The furnace is not untried. The 
inventor has subjected his device 
to severe tests and has proven its 
economy and efficiency. The cost 
of the water used in the tank will 
--■''^ vary with the locality, but has not 

as yet exceeded 8 cents per day. 
The saving of fuel, we have been 
told, is very appreciable. This fur- 
nace is inexpensive in construction 
and is equally applicable, as we have 
seen, to the horizontal tubular and 
any of the water tank boilers. 
With the latter special feed water 
pipes in the furnace are not neces- 
sary. 



The electric launches on the 
Grand Canai, Venice, are getting 
very popular and it looks as though 
the steamboats were seeing their 
last days, the great objection to 
them being their dense smoke, and 
the large waves produced by them, 
which are damaging the palaces 
along the canal. Of course the 
electric launches are not open to 
these objections. 
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A CHEAP AND EFFICIENT lYFEWBIIEB. 

The respect commanded by a typewritten letter, as 
well as the greater legibility obtained by means of a 
writing machine, has induced many tradesmen whose 
correspondence is suflBciently large, to purchase an ex- 
pensive typewriter. But the cost of the machines com- 
monly used in large offices places them beyond the 
purse of the average tradesman. The want of a cheap, 
yet efficient machine, which will perform the service 
of a more costly typewriter, has been filled by the Sim- 
plex Typewriter Company, of 644 First Avenue, New 
York city, with the introduction of a very simple and 
Ingenious apparatus, which has been patented here 
and in Europe. 

The typewriter in question, as our illustration shows, 
consists of a table upon which are mounted a type car- 
riage, sliding in guides, a rack, and a roller to feed the 
paper. 

The carriage consists of a base plate upon which is 
centrally pivoted a printing wheel, provided with rub- 
ber keys carried on the ends of radial spring fingers. 
The type at the lower surface of'these spring fingers is 
inked directly from removable pads, thus dispensing 
with the cumbersome ribbon. 

In operation, the particular key to be used is de- 
pressed together with the carriage, and the wheel is 
rotated to bring the key to the front of the car- 
riage. Here the key falls into a recess into contact 
with the paper, and Is automatically locked during the 
printing operation. 

The elevation of the depressed carriage and the spac- 
ing are effected by a very simple automatic device car- 
ried on the carriage. The device comprises merely a 
dog, which engages the rack on the table and which is 
controlled by a retractile spring. When a key and the 
carriage are depressed during the printing, the dog 
engages a rack tooth, forces the carriage to the right, 
and assumes a nearly horizontal position. When the 
carriage rises, after the pressure is relieved, the dog, 
under the action of the retractile spring, shifts for- 
ward ready to enter the next tooth when the carriage 
is again depressed. 

Novel features of the invention, besides the new prin- 
ciple of operation, are the automatic spacing and lock- 
ing mechanisms. The recess in the base plate by 
which the wheel is locked as a key falls into it, holds 
the wheel exactly in place during the printing opera- 
tion. In many typewriters of a somewhafsimilar na- 
ture, no means are provided for arresting the wheel as 
a key comes into proper position. 

The speed of the machine is essentially that of the 
ordinary typewriter, plus the additional movement re- 
quired to swing a key to the locking point. It will be 
seen that the typewriter possesses the essential feat- 
ures of every writing machine ; a key for each letter, 
sight-writing, self- spacing, and roller feed, without 
the intricacies of the usual mechanism. 



hauling of the interior fittings and furnishings. With 
her great length, her powerful engines and thoroughly 
up-to-date appointments the " Kaiserin Maria There- 
sia " is to all intents and purposes a new ship. 

The alterations were effected at Stettin, Germany, 
where the "Spree" was docked in the large floating 
dry-dock, cut cleanly in two amidships, the two halves 
of the hull pulled apart for a distance of 66 feet, and 
an entirely new section of hull built into the gap. The 
after part of the hull below the water line had to be 
taken apart, and the framing and plating entirely 
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THE NOBTH GEBUAN LLOTD LINEB " KAISEBIN 
MABIA THEBESIA." 
The latest evidence of the activity of the two great 
German Atlantic transportation companies is the arriv- 



AN INEXPENSIVE FOBU OF TYPEWBITES. 

remodeled to accommodate the twin propellers which 
took the place of the old single propeller. New twin- 
screw four-cylinder engines were installed, the boiler 
plant was entirely renewed and, indeed, the whole en- 
gine and fireroom was brought up to modern practice, 
while entirely new upper and promenade decks were 
added. The vessel now has a length over all of 540 
feet, with a beam of 53 feet, and a depth of 37 feet. She 
has a gross registered tonnage of 7,800 tons and a dis- 
placement of 13,600 tons. It will be noticed that she 
is a remarkably long vessel for her beam, the ratio of 
her length to breadth being 1 to 10'5. In this respect 
she is not unlike the steamers of the White Star Com- 
pany which is the only company that has steadily ad- 
hered to the plan of building those big ocean steamers 
with an extremely long and narrow hull, the " Ocean- 
ic," the latest of these ships, having a ratio of beam 
to length of 1 to 10 4. 

In the accommodation for passengers the " Kaiserin 
Maria Theresia " follows the general system of location, 
furnishing and decoration which characterizes the 
boats of the North German Lloyd Company. She has 
accommodation for 330 passengers in the first cabin, 
140 m the second cabin and 400 in the steerage, while 
the crew numbers 390. The first cabin passengers are 
carried amidships, the second cabin aft, and the steer- 
age forward. The dining room is situated amidships on 
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offers an unobstructed walk of 310 feet, and is pro- 
tected throughout its whole length by an awning 
deck 

The hull of the steamer is divided into eleven water- 
tight compartments which extend to the upper deck ; 
and a commendable feature is the ample provision of 
boats of the largest size. The ship is driven by two 
triple-expansion engines of 17,000 indicated horse 
power, which will give the vessel a sea speed of about 
19}^ knots an hour. This, although considerably less 
than the speed of the " Kaiser Wilhelm," is well up to 
the average speed of modern passenger ships of this 
class, and is about the rate of speed aimed at 
and secured in the " Oceanic " of the White Star line. 
Each of the engines has four steam cylinders working 
on four cranks, which are arranged according to 
the principles of the Schlick- Yarrow-Tweedy system, 
which is designed to avoid vibration and is working 
with admirable results in several of the latest trans- 
Atiantic ships. The diameter of the cylinders is 43J^ 
inches, 67 inches, 77 inches and 77 inches, the common 
stroke being 63 inches. The propellers, which are 
three-bladed, are of bronze, with a diameter of 18 feet 
43^ Inches ; the whole of the shafting is hollow and is 
built of nickel steel. In addition to the main engines 
there are thirty-eight auxiliary engines which number 
among them 66 steam cylinders to be supplied with 
steam. The boiler plant consists of nine double boil- 
ers, 18 feet 7 inches in length by 15 feet 4 inches in 
diameter, and four single boilers 10 feet 3 inches in 
length, and 15 feet 4 inches in diameter. There are 
sixty-six furnaces in all with a combined total heating 
surface of 50,700 square feet, and a total grate surface 
of 1,531 square feet. The steam pressure is 156 pounds 
to the square inch. The boilers are collected in three 
separate groups each of which is provided with a 
smokestack 11 feet 7 inches in diameter, and reach- 
ing to a height of 93 feet above the: grate bars. 

The broadside view of the " Kaiserin Maria There- 
sia," which Is herewith presented, shows her to have 
just about the right amount of sheer, striking in-this 
respect a happy mean between the two straight lines of 
the "Teutonic "and the excessive sheer of the "Kaiser 
Wilhelm." The appearance of the ship is also aided by 
the judicious placing of the masts and funnels. In 
many respects she is not unlike the unfortunate "Kaiser 
Frederich," built by Schichau, of Elbing, which, it will 
be remembered, was returned to the builders on account 
of failure to make the contract speed. 



Xbe tiew Element, VIctorlnm. 

;8ir William Crookes has recently given an account 
to the Royal Society of his discovery of the new ele- 
ment which he calls victorium. It has a pale brown 
color and dissolves easily in acids. Its oxide is less 
basic than that of yttrium but more so than the great- 
er part of the earths of the terbium group. The 
chemical properties of victorium differ in many re- 
spects from those of yttrium, but generally speaking it 
may be said to occupy an intermediate position be- 
tween this element and terbium. It is admitted that 
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al in the port of New York of the handsome North 
German Lloyd liner which forms the subject of the ac- 
companying engraving. Our readers will remember 
that in the issue of the Supplkmbnt of January 7, last 
year, we published a set of interesting engravings 
showing the process of lengthening and reconstructing 
the North German Lloyd liner "Spree." The new 
" Kaiserin Maria Theresia " is the old " Spree," vastly 
improved by the introduction of 66 feet of the hull 
amidships, and modernized by the substitution of twin 
screws for the old single screw, and by a thorough over- 



the main deck, and is supplemented by two small din- 
ing rooms adjoining it. The main dining room is dec- 
orated on its walls and ceiling with paintings of Em- 
press Maria Theresa, her husband, the Emperor Franz 
I,, and Emperor Joseph II., and also of the members of 
the Imperial family. There are also several views of 
old Vienna at the time of the Empress. The paintings 
of the smaller dining rooms represent historical sub- 
jects from old Vienna and the lands of the Austrian 
crown belonging to the Empress. There is a prome- 
nade deck for the use of the first cabin passengers which 



the oxide of victorium has theforraula Ve" O', its atom- 
ic weight is not far from 117. The photograph of the 
spectrum siven by the oxide shows certain definite 
lines which have not been observed with any other 
body. The spectrum is obtained by the incandescence 
of the body is a vacuum tube ; the light given off has 
been analyzed by a spectroscope of great precision and 
the exposure upon a photographic plate shows a series 
of interesting rays in the ultra-violet region. In order 
to examine the negative an apparatus has been con- 
structed which will measure to the 1-100,000 inch. 



zqS 



Science Notes. 

According to M. Casimir de CandoUe (Arch. Sci. Phys. 
et. Nat.), grains of wheat which have been immersed 
in mercury for four years are still capable of germina- 
tion, and have been found to produce normal plants. 

The ideal specific gravity of petroleum spirit for 
motor carriage purposes is 0'680 at a temperature of 60° 
F. A depression of 30° F. causes an additional 15° to 
the specific gravity, and a corresponding rise necessi- 
tates a similar reduction from 0'680. 

Six thousand barrels of whiskey are to be shipped 
from a bonded warehouse at Baltimore, they having 
reached the limit of their free storage without duty, 
having been in bond within a few monthsof eight years, 
for which time, by provision of the law, this commodity 
may be stored without being subiected to the inter- 
nal revenue tax of $1.10 per gallon. It will be shipped 
across the ocean and stored in warehouses in England 
and Germany, and will be nearly all shipped back if 
the demand arises. The ocean voyage increases its 
excellence, and its market value, and it may return 
within a year to supply the heavy demand and give 
a return that pays, over the cost that it represents to 
produce the article. 

The observatory on Ben Nevis, being the highest 
peak of the British Isles, 4,407 feet above the sea level, 
presents, as regards its observations, some peculiarities 
not found in those taken at ordinary altitudes. Obser- 
vations have been made during clear weather on the one 
hand, and during foggy weather on the other hand. 
This has been done for thirteen years. The results are 
briefly as follows : In continuous clear weather it 
practically never rains on the mountain at all. In con- 
tinuous foggy weather on the other hand, the average 
daily rainfall is almost exactly one inch. There is alarge 
and continuous excess of barometric pressure in clear 
weather over that in foggy weather. The observatory 
at Ben Nevis, furnishes a record of the meteorology of 
the clouds. The fog which characterizes the climate 
of the mountain is nothing but cloud under another 
name, and in this respect the observatory is unique. 

The effects of the great dynamite explosions at Avig- 
liana (near Turin), on January 16, are described by 
Dr. M. Baratta in a privately printed pamphlet, says 
Nature. About 400 kilogrammes of nitro-glycerine 
and 13,000 kilogrammes of dynamite and gun-cotton 
were blown up. The first and stronger explosion, 
though it lasted little more than a second, presented 
three maxima of intensity, due probably to the suc- 
cessive explosions of magazines a hundred meters from 
that in which the nitro-glycerine was stored. Owing 
to the situation of the manufactory, the zone of great- 
est damage was very small ; that in which windows 
were almost totally destroyed extended to a distance 
of 53^ kilometers ; doors and windows were made to 
rattle as far as Crescentino (60 kilometers distant) ; 
and the sound of the explosion was heard at Pavia 
(140 kilometers), Varzi (145 kilometers) and Lugano (160 
kilometers). 

B. Lidforss has made some interesting observations 
on the attractive force exercised by the secretion of the 
stigma on the pollen-tube, chiefly on Narcissus tazetta. 
I No distinct influence on the growth of the pollen-tubes 
' was exhibited by artificially prepared organic acids — 
formic, acetic, lactic, succinic, tartaric, malic, or 
citric — nor by amides, glucosides, -or tannins ; but the 
almost immediate effect of introducing into the medium 
a few grains of diastase was to cause a deflection of all 
the pollen-tubes toward the grains. The constituent 
of the diastase which produced this effect appeared to 
be the proteid. The classes of substances which attract 
pollen-tubes are chiefly two, carbo-hydrates and pro- 
teids, the most important food-materials of plants. 
This indicates that the movements of the apex of the 
pollen-tube are simply a search for food-material. 
Similar results were obtained with other plants. — Ber. 
Deutsch. Bot. Gesell. 

The recent excavations at the Argive Heraeum in 
Greece have been most important. The sanctuary lies 
on the northeastern site of the Argive plain, between 
the ancient cities of Mycenae and Tiryns and opposite 
the city of Argos. It was discovered in 1831, and some 
tentative excavations were made in 1836 and continued 
in 18S4, but the whole was finally excavated in 
1893-1895 by the American Archaeological Institute, 
and the school of Athens under the direction of Dr. 
Chas. Waldstein, now Slade Prof, of Fine Art at Cam- 
bridge. The whole of the great temple was laid bare 
and the excavations also revealed traces on the upper 
slope of an earlier temple built before the Homeric age 
and burnt in 433 B. C, the whole pavement having 
been found together with traces of civilization leading 
back to a period of 3,000 years or more B. C. Of the 
second temple there was found only the base, but also 
sufficient remains of columns to enable a complete 
architectural restoration to be made ; while higher up, 
says The British Architect, the polygonal pavement of 
the upper temple was discovered together with por- 
tions of the wall, so that the outline of its plan may 
be determined and even a fair restoration of the struc- 
ture carried out. 



Tbe Typeiv^rlter and tbe Eye. 

There is the general opinion among oculists that the 
eye is much relieved by the general introduction of 
typewritten matter. A recent medical work upon dis- 
eases of the eye gives a great many proofs in substanti- 
ation of this opinion. The characters are so large on 
the keys that there is no appreciable strain upon the 
vision, and when dexterity is attained the eyes can 
scarcely be said to be used at all. A vast strain is 
taken off the eye by writing with the typewriter in- 
stead of the pen, but the advantages of reading the 
type writing matter are even more important from a 
medical point of view, and the strain upon the hands 
is also slight. It is said that a person can work for 
eight consecutive hours, with slight interruptions, with- 
out the hands being conscious of fatigue. In using 
the typewriter the additional labor of focusing the eyes 
calls the muscles into undue use and the result is 
that many defects of vision which would not probably 
be discovered under normal conditions arie brought to 
the front. 
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A REIN SUFFOBI AND GUABD FOB HOBSE HABNESS. 

The accompanying engraving represents a simple 
device, patented by John T. West, of Bowling Green, 
Ky., for supporting the reinsof a horse at such a height 
from the crupper that they cannot become entangled 
with the harness, or with the tail of the horse. 

The device comprises essentially a spring-wire frame 
provided with guide-fingers at its rear end for the 
reins, and with divergent arms at its forward end for 
attachment to the crupper and hip-straps. Fastening 
pins, carried by the frame at each side, are designed to 
engage sockets in the back-strap or crupper. 

The rein-guard, the inventor assures us, can be re- 
moved and replaced in a few seconds. The rear end 




A BEIN S1TFF0BT AND &VABD FOB HOBSE HABNESS. 

of the wire-frame projects just over the tail of the horse 
and supports the reins in such a position that they 
cannot sink. Carelessly as the driver may hold the 
reins, they will always be supported in proper position 
by the guard, without any possibility of their becoming 
ing entangled with the tail of the horse. The guard 
weighs but eight ounces. 

^ I « > ^ 

Japanese S^v^ords. 
Mr. Gilbertson gives some interesting details as to 
the process of manufacture of the celebrated Japanese 
sabers. The blades of these sabers are formed of a 
metal prepared from magnetic iron ores and ferrugin- 
ous sand. The steel is produced in the form of thin 
laminae, and the workman commences by fixing one of 
these to theend of an iron rod which serves as a handle. 
To this are soldered other sheets until the mass has a 
length of 6 to 8 inches, a width of 3 inches and a thick- 
ness of J to f inch. This bar, brought to a white heat, 
is doubled upon itself and hammered until it has taken 
its original dimensions. This process is repeated fif- 
teen times. Four similar bars are then soldered to- 
gether, doubled upon themselves, resoldered and heat- 
ed, this operation being repeated five times. By this 
process the superposed layers of metal becomes so thin 
that a saber is estimated to contain at least one million 
sheets of metal. Sometimes alternate layers of iron and 
steel are soldered together, and thus the blade presents 
a veined appearance. When the blade is finished the 
surface is scraped and the end fonned to receive the 
handle ; it is then ground to shape. To finish the 
blade, it is covered with a mixture of clay, fine sand 
and powdered charcoal. Formerly the clay was taken 
from Mount Inari, and the workmen first went through 
a form of invocation to the tutelary divinity, to ask 
permission to take the necessary material. When the 
layer is nearly dry. an ornamental design is traced by 
short strokes which penetrates to the surface of the 
metal. It is then heated over a fire arranged for the 
purpose, and when the proper temperature is reached, 
which can only be determined by long experience, the 
blade is plunged into a bath of water or oil. The saber 
is then sharpened, and for those of the best quality 
tliis operation is said to require fifty days' work. 



Englneerlns Notes. 

The British War Office has purchased some small 
steel shields to cover the vital parts about the heart. 
It is said they weigh about 7 pounds and turn bullets 
at 700 yards. It seems curious that on the very thres- 
hold of the twentieth century that we again resort to 
armor. The principle, however, is an excellent one, 
and a helmet with a vizor and a heart guard would 
be a great protection in the present conditions of war 
fare. 

The colored people of Omaha have petitioned the 
City Council to get possession of the armorclad car 
used by President Lincoln during the war time, and 
to restore it to such a condition as to prevent further 
deterioration and make it available as a relic. The 
car is owned by the Union Pacific Railroad and is kept 
in the yards at Omaha. It was built at Alexandria, 
Va., in 1864, says The Railroad Review, and was made 
bullet-proof by means of boiler plates placed on the 
sides of the car. 

A railroad school for candidates for men in training 
for appointments in the regular permanent railroad 
service in the operating department of the Prussian 
State railroads has recently been opened at Berlin, 
and six hours of instruction is given each week for a 
regular course. Twenty-seven different subjects are 
embraced, and much attention is given to railway ac- 
counts as a larger part of the students are candidates 
for the grade of railway clerks. All of the students 
must have had a certain prescribed education, and 
many of them are graduates of technical schools. 

An inclined railway plane has been built up the face 
of the Palisades at Weehawken, N. J., for the trans- 
portation of trucks. The distance is only 390 feet and 
the incline is a very steep one. The road will be oper- 
ated by three 3-inch steel cables, one acting as a safety 
rope in case of accident. There are also safety tracks 
attached to the machinery in the power house by which 
the cars will be attached to the cables ; as one ascends, 
the other descends. Each car will carry four trucks 
and horses, and is capable of lifting 20 tons. It is 
somewhat similar to the incline in Hoboken, but is 
much steeper. 

The Association of Engineering Societies consists of 
eleven societies including the San Francisco, Montana, 
Minneapolis, St. Paul, Detroit, St. Louis, Louisiana, 
Cincinnati, Cleveland, Buffalo and Boston. The en- 
gineering societies are bonded into an association for 
their mutual good and for the publication of The Jour- 
nal of the Association of Engineering Societies. The 
aggregate membership of the societies composing the 
association is now very large and has virtually made 
good the loss caused by the withdrawal of the Western 
Society of Engineers. The assessment per member 
has steadily declined from $4.92 in 1894, to $1 in 1899. 

In 1870, from July 24 to August 4, a period of eleven 
days, Germany was able to convey in 1,520 railroad 
trains 19,299 officers, 556,000 soldiers, 161,881 horses 
and 16,883 cannon and baggage wagons to the seat of 
war. So great has been the progress made by Ger- 
many during the intervening thirty years, that she 
could at the present time transport the same number 
of men and the same quantity of war material to the 
scene of action from two to four days, which shows 
the enormous strategetical importance of [the railway. 
A great French military authority considers that by 
means of seven double-track railway lines, 1,440,000 men 
could be transported to the frontiers of Germany in 
twenty-four hours, and in 207 trains on each of the 
seven lines. This would be a total of 1,449 trains. 
Germany is not far behind France in this ability to 
mobilize troops, ana 1,440 trains bearing 1,440,000 men 
can be dispatched from Berlin within twenty-four 
hours to any district of the empire, so that the two 
great neighboring powers could mobilize great armies 
and begin war simultaneously with its declaration. 

Some interesting railway statistics for last year, pub- 
lished a Japanese vernacular contemporary, show that 
the number of special trains run numbered 18,089, rep- 
resenting a decrease of 9,288 as compared with the 
preceding year. Most of tiiese special trains were for 
the transportation of material used in the construction 
of new lines, and 205 special military trains were run 
in connection with the grand military maneuvers held 
in the provinces of Settau, Kawachi, and Izumi. The 
number of trains derailed during the year amounted to 
122, and the number of the carriages derailed 250. 
Collisions numbered, 39 ; interruptions of traffic, 1,331 ; 
obstacles laid on the lines, 45 ; mistakes of pointsmen, 
87 ; and irregular use of the staff, 65. The people killed 
by trains numbered 261, and those injured 180, showing 
an increase of 12 in the killed and of 58 in the injured. 
Most of the people killed, however, committed suicide; 
the passengers affected by railway accidents being 18 
injured and 13 killed. Twenty-four passengers were 
injured through their own carelessness. Nine railway 
employes were injured in accidents, and 22 were killed 
and 56 injured by self-negligence. The number of 
passengers carried reached 33,000,000 and the goods 
carried 8,800,000 tons. The traffic receipts amounted 
to 10,189,788 yen. 
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Iilquld Air Promotion. 

To the Editor of the Scientific American : 

I want to thank yon for your timely and efifeotive 
exposure of the liquid air "grab." It is worth some- 
thing to the American people to have one fearless paper 
that is able and willing to throw the search-light of 
scientific truth upon subjects like this, and save in- 
nocent people from deception and loss. It is well that 
there is one incorruptible and unpurchaseable medium 
that stands between the public and the pseudo-scienti- 
fic '■ promotion " sharks, to counteract, in some degree, 
the conscienceless exaggerations of those who have 
stock to sell, and who seem to have no difficulty in 
loading respectable newspapers with their alluring ad- 
vertisements. Your issue, containing Mr. Maxim's 
article, with your editorial comments thereon, was 
eagerly perused by hundreds of clerks in the depart- 
ments here, who had been abundantly supplied with 
liquid air "literature,'' that had almost created an- 
other Klondike fever among them, and it sobered 
many of them so that many thousands of dollars in the 
aggregate were saved to them thereby. 

All honor to the SCIENTIFIC AMERICAN and to Mr. 
Maxim for puncturing this colossal bag of (liquid) 
wind ! L. S. PERKINS. 

Department of the Interior, Washington D. C. 

March 19, 1900. 



The Dams of tlie Nicaragua Canal. 

To the Editor of the Scif,ntific American : 

In connection with the Nicaragua Canal question. 
It seems to me that one very important point has been 
touched upon very lightly, — too lightly, in view of its 
importance. I refer to the question of earthquakes. 

I take it that we may consider the following state- 
ments as beyond controversy. 

1, That there will be violent and severe earthquakes 
in the future, as there have been in the past, in the 
district through which the Nicaragua Canal passes. 

3. That no large stone or concrete dam can with- 
stand such shocks. 

3. That the immense dams required in the canal, if 
built of stone or concrete, in the usual fashion, can- 
not reasonably be expected to last for as long as ten 
years, and that in bursting, through earthquake 
shocks, they maj' be expected to destroy large sections 
of the canal. 

Since however, the canal is to be built, the only 
thing to do is to build a dam that cannot be destroyed 
by earthquake. To accomplish this result, I would 
suggest that the contracts require a dam constructed 
as follows : 

Specification — All dams to consist of steel framework 
and a concrete filling. The framework to be of ample 
strength to support the full pressure of water and of 
the concrete filling, with the usual factor of safety. 
The steel framework to have all supports carried dawn 
to solid rook. The steel in no case to be in direct con- 
tact with the rock, but a casing or grouting of cement 
of at least 6 inches thickness to be between the steel 
columns and the drilled rock, i. e., the holes in the rock 
to be drilled 12 inches in excess diameter and the 
cement filled in between the steel column and the sides 
of the hole. The section of the dam to be of approxi- 
mately inverted capital V shape, the only solid portion 
being the legs of the V, the space between the legs of 
the V being unoccupied except by tie bars and brac- 
ing, cemented to prevent corrosion. 

The steel framework to be divided up into panels, so 
that there shall not be in any portion of the front or 
rear wall a space of an area of more than one square 
yard which is not crossed by beams or bracing. These 
spaces to be tilled up with some such material as ex- 
panded metal, held in place by rivets. Where the 
pressure is greatest, several layers of this expanded 
metal to be used, back of each other, sufficient in num- 
ber, when properly filled with cement, to give the 
requisite factor of safety. 

The advantages of this form of dam are : 

1. It gives really two dams, so that if one be seriously 
injured as a dam, it will still form part of a supporting 
structure for the other part. 

2. No matter how severe the earthquake, it is not 
conceivable that the dam should receive such serious 
injuries as to permit any sudden discharge of water. 
The most that could happen wpuld be that it would 
leak, and discharge the water slowly. With shutters 
or similar apparatus the leak could be checked and all 
serious damage avoided. 

3. This composite structure would be so flexible that 
it is almost impossible for any earthquake to seriously 
affect its integrity. 

In view of the fact that the wrecking of a masonry 
dam would cause damage to be estimated in millions, 
possibly tens of millions, of dollars and of the disorgan- 
ization of commerce which would ensue, no precau- 
tions should be spared, and even if the above form 
were more expensive, it should be used. I believe, 
however, that when cost of erection is taken into ac- 
count, this dam will be found to be the cheaper, on the 



■whole. Incidentally, if this type of dam be adopted, 
most of the cost will be for material which will be 
bought and manufactured in the United States, and 
erected by skilled American workmen. It is always 
sound political economy to adopt, of two plans, that 
in which the cost is paid to the manufacturers of our 
nation and remains in the country, largely paid out 
in wages, in preference to paying the money out to 
cheap foreign labor. It is better to spend $80,000,000 
on home-made steel and cement and $20,000,000 on 
foreign labor, than $20,000,000 on material and $80,000,- 
0' on cheap foreign labor. The sides and bottom of 
the canal should, where there is danger, be constructed 
similarly, i.e., consist of steel framework and expanded 
metal with cement filling. 
Allegheny, Pa. Reginald A. Fessbndkn. 

AUERICAN FREIGHT LOCOMOTIVES AND THE ENGINES 
OF THE "OCEANIC"— A COMPARISON OF HORSE- 
POWER, 

We are told that " comparisons are odious," and the 
statement would .seem to be based upon a fairly correct 
estimate of human nature ; but as soon as we get out- 
side of the range of human susceptibilities and apply 
our comparisons to insensate things, comparisons be- 
come not only extremely interesting, but at times a 
valuable meansofinereasingour general knowledge and 
our sense of the proper relative proportion of things. 

The pictorial comparison to be found on our front 
page is based upon one of the mammotli freight loco- 
motives which are being turned out in considerable 
numbers just now by the leading locomotive works of 
the country. In addition to the usual information as 
to dimensions and construction, Mr. R. Wells, the 
superintendent of the Rogers Locomotive Works, has 
favored us with particulars of some novel experiments 
which he carried out to determine the exact location of 
the center of gravity of this locomotive above the rails. ; 
He has also given us particulars of its horsepower and 
freight-hauling capacity on a level road, and it occurs 
to us that a comparison of the relative power of one of 
these engines when working up to its maximum indi- 
cated horse power with the maximum indicated horse 
power of the " Oceanic," the largest steamship in the 
World, will be attractive to that section of our readers 
that likes to have its facts enlivened occasionally with 
a touch of the fanciful and curious. 

The locomotive shown is an extremely powerful Con- 
solidation which was recently built by the Rogers 
Company for the Illinois Central Railroad for use on 
one of the divisions of their line where the grades are 
somewhat heavier than on the divisions connecting 
with it. It was designed to haul trains of a maximum 
weight of 2,000 tons over grades of 38 feet to the mile. 
The cylinders are 23 inches in diameter, by 30 inches 
stroke ; the drivers are 57 inches in diameter and they 
carry 198,000 pounds weight of the locomotive out of a 
total weight of 218,000 pounds. The boiler, which is 
of the Belpaire type, is 80 inches in diameter at the 
smoke box; the fire box measures 42 inches by 132 
inches, and there are 417 2 inch tubes whiol] are 13 feet 
8 inch«s in length. There are 252 square feec of heat- 
ing surface in the fire box, and 2,951 square feet in the 
tubes, making a total heating surface of 3,203 square 
feet. The tender is exceptionally large, the capacity of 
the tank beir^g 5,000 gallons, while the coal space has a ' 
capacity of 10 tons. 

The increase in the diameter of locomotive boilers 
which has taken place of late years has necessitated 
their being carried above the tops of the wheels, with 
the result that the center of the boiler is in some recent 
locomotives as much as 9 feet above the rails. To the 
uninitiated these immense machines have an exceed- 
ingly top-heavy appearance, and it looks as though 
their stability would be endangered, especially when 
they are running at high speed around a cur\e. 
Before sending this engine out of the shops, the Rogers 
Locomotive Company made an experimental test to de- 
termine the exact location of its center of gravity. The 
result is certainly surprising, for although the top of 
the boiler is fully 9 feet above the rails, the center of 
gravity was found to be only 50J^ inches above the top 
of the rails, that is to say, about 6J^ inches below the 
top of the driving wheels. As a matter of fact, the 
great bulk of the boiler is very deceptive to the eye, 
and one is liable to forget that the greatest concentra- 
tion of weight lies in the heavy frame, the wheels, the 
axles, cranks and running gear, and the heavy saddle 
and cylinder castings. The test was made by suspend- 
ing the engine on the upper surface of two 3-inch steel 
pins or journals as pivots, the one at the front being 
located 6 inches in front of the cylinder saddle, and 
the one at the rear, 6 inches back of the boiler, both 
pivots being, of course, the same distance above the 
rails and on the vertical center line of the engine. 
After several trials, points of suspension were found 
which were in line with thecenter of gravity, which, as 
thus determined, was found to be 50J^ inches above 
the top of the rail. As the bearing points of the drivers 
on the rails are about 56 inches apart, the base on which 
the engine runs must be I'l times as wide as the height 
of the center of gravity of the engine above the rails. 
It is evident from this test thatthe center of gravity of 
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such a locomotive could be raised still higher without 
endangering the stability of the engine under the 
ordinary conditions of service. 
A comparison of marine enghne and locomotive 

HORSE power. 

In order to secure a basis for comparison of the pow- 
erof a modern freightlocomotivewith thatof a modern 
steamship, we have chosen the greatest vessel of them 
all, the " Oceanic." This truly gigantic ship, wljich 
exceeds the "Great Eastern" in length and in dis- 
placement, is 704 feet in length, and on a draft of 32W 
feet displaces 28,500 tons. As the depth of water in the 
entrance channels to New York harbor will not accom- 
modate a vessel drawing that amou nt, for the purpose of 
this comparison we will suppose that the " Oceanic" is 
drawing 30 feet, at which draft she would displace about 
26,000 tons. On this displacement her engines will in- 
dicate about 28,000 horse power when driving the vessel 
at a speed of 22 land miles an hour. 

Now, it is estimated that the big Rogers Consolidation 
could haul about 3,250 tons weight of train at a speed 
of 22 miles an hour, on the level, and that while doing 
this work it would indicate about 1,760 horse power. 
Here then we have a basis of comparison, and we may 
apply it in two ways. Either we may ask how many of 
these locomotives would have to be crowded into the 
hold of the "Oceanic," and coupled to her main 
shafts, in order to drive her through the water at 22 
miles an hour, or we may determine how many of these 
locomotives it would take to haul the "Oceanic" if she 
were placed upon a movable cradle of the kind de- 
signed by Capt. Eads for his Tehauntepec Ship Rail- 
way. In the first case, we know that when the main 
shaftsof the "Oceanic" are making about 90 turns a 
minute, the engines are indicating about 28,000 horse 
power, which is their maximum capacity. On the other 
hand, we know that when the drivers of one of these 
locomotives are making about 150 turns a minute, and 
the maximum tractive effort is being exerted at the 
periphery of the wheels, it is indicating about 1,760 
horse power, which represents its possible maximum in- 
dication at that speed. If now the sixteen necessary 
locomotives (the number being found by dividing the 
horse power of the ship by the horse power of the loco- 
motive) were arranged in two lines, one above each 
main shaft, and the tractive effort of the drivers trans- 
mitted by means of friction wheels to the shafts, the 
speed of the rotation being reduced by intermediate 
gearing, in the ratio of 150 to 90; we should have the 
conditions shown in the upper engraving on our first 
page, where the locomotives, in.double phalanx, are 
shown grinding merrily away at their unwonted task 
of driving a modern transatlantic lioer. 

To determine how many Rogers Consolidations it 
would take to haul the "Oceanic" over a. ship railway 
whose grade is perfectly level, we will neglect the 
weight of the cradle and assume that its rolling friction 
is the same as that of a weight of loaded freight cars, 
equal to that of the ship. The displacement (that is, 
the weight of the water which the ship displaces at a 
given draft) on a draft of 30 feet would be about 26,000 
tons, and dividing this amount by 3,250 tons, which is 
the maximum weight of train which one locomotive-can 
haul at 22 miles an hour, we find that it would take just 
eight locomotives to I aul the "Oceanic "by rail at a 
speed of 22 miles an hour. This result is particularly in- 
teresting as showing how quickly the resistance of the 
water to the motion of the ship increases with the 
speed. As a matter of fact it increases as the cube of 
the speed, with the result that, although the "Oceanic" 
could be moved at a canal boat speed of 2J^ miles an 
hour by less locomotives than it would take to haul it 
at that speed on land, at a speed of 22 miles an hour it 
requires just twice the power on the water that it 
would on the land. 

The " Oceanic," as she rests upon the ship railway 
cradle, represents both the dead and the live load ; that 
is to say, the ship and the cargo. With a view to show- 
ing graphically what an enormous mass is represented 
by her 26,000 tons displacement, attention is drawn to 
the sketch showing an equivalent weight in loaded 
box cars of 40.000 pounds capacity, each of which with 
its load would weigh about thirty long tons. It this 
weight were made up into two separate trains each 
train would contain 433 cars and would be about three 
miles in length. 

■♦ « » > » 

An Important Storage Battery Suit. 

A decision has been handed down by the United 
States Circuit Court of Appeals for the First Circuit, 
at Boston, in the case of the Electric Storage Battery 
Company vs. the Hatcii Storage Battery Company, 
which affirms the decision of the Circuit Court where- 
in the Hatch battery was held to be an infringement 
of the Brush patent owned by the Electric Storage 
Battery Company, and the latter court granted an in- 
junction against the manufacture and sale of the 
Hatch battery. The Brush patent covers all batteries 
composed of "a plate or suitable support primarily 
coated or combined with mechanically applied oxide of 
lead or equivalent, lead compound." The litigation 
has been pending for tliree years and the decision is a 
most important one. 
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THE HABINE SEFABTHENT OF THE TBANS. 
SIBEBIAN BAILBOAD. 

BY WALDOS PAWCETT. 

Probably never in the history of transportation en- 
terprises has there been constructed a railroad system 
which has been dependent to so great an extent upon 
auxiliary water communication as the Trans Siberian 
Railway, which has, within the past few months, pro- 
gressed to the point where uninterrupted communica- 
tion across the continent is possible. Ultimately, 
when the whole great project has been carried out in 
its entirety, the proportion of the work of the system 
performed by water craft may be greatly lessened; but 
for years to come the shallow draught steamers are 
likely to constitute the connecting links between many 
sections of railroad. Nor indeed will the marine in- 
terests fostered by the new system be confined to this 
class of shipping. Many vessels of large size will be 
required to handle the commerce on the Pacific, the 
growth of which will be in a great measure resultant 
from the influence of the new railroad system ; and it 
is significant that up- 
ward of a dozen vessels ^ 
designed especially foi 
such service are now 
building in the ship- 
yards of the United 
States. 

The final section of 
the road to be com- 
pleted is in the neigh- 
borhood of 700 miles in 
length, and extends 
from the eastern shore 
of Lake Baikal to 
Stretensk. Communi- 
cation between the last- 
named place and Vla- 
dlvostock, the uUJ-Tiate 
terminus of the line, is 
principally by boat. 
The Shiiko River, on 
which Stretensk is situ- 
ated, is a tributary ot 
the Amur, and on these 
two rivers 
steamers are 
operated to the 
north end of 
another sec- 
tion of the rail- 
road Tcti oh &>]- 
lows the Ussuri 
River direct to 
Vladivostock. 

U 1 1 imately, 
of course, the 
main line of 
the railroad is 
to pass down 
the valley of 
the Amur to 
V ladivostock ; 
but the con- 
summation of 
this plan i:? 
certainly sev- 
eral years dis- 
tant. The 
M a n c h u r ian 
Railroad, how- 
ever, a short 
cut or branch 
road from 
Stretensk 
straightto 
Vladivostock, 

through Chinese territory, will it is expected, be 
completed within two years. While it may be taken 
for granted that upon the completion of this new 
Manchurian Railroad, much of the through business 
will take the all-rail route, there is no doubt that 
a constantly increasing volume of traffic will be devel- 
oped in the territory drained by the Amur and its 
tributaries, and this will, of course, be handled almost 
exclusively by boat. Appreciating this, the Russian 
government has already taken steps to deepen the 
channels and otherwise improve the Shiiko, Amur, 
and Ussuri Rivers. Not only have the rivers been 
buoyed so that the best navigable channel is clearly 
indicated, but upward of two dozen stations have been 
established at which daily records are kept of the 
depth of water. New charts of the rivers have been 
published and these will, ere long, be supplemented by 
others. 

One of the avenues of usefulness in which the ma- 
rine department of the railroad early figured was in 
the operation of huge barges on the Amur River. 
These vessels which conveyed all classes of constructive 
material to Stretensk, the head of navigation, were, to- 
gether with the steamers which towed them, built at 
the Sentinel Works of Alley & Maclellan, at Glasgow, 
Scotland. The vessels were erected at the Scotch yard 



and then dismantled, shipped in sections to Siberia, 
and there re-erected by forces of workmen sent espe- 
cially for the purpose. 

The steamers or tugs were each 183 feet in length 
over all, 175 feet between perpendiculars, 26 feet molded 
beam, 8 feet depth and 3 feet 9 inches draught. Each 
is fitted with compound, surface-condensing engines 
of 600 indicated horse power, with cylinders 30 and 40 
inches in diameter and 48 inches stroke. To these 
steam is supplied from two locomotive type of boilers, 
arranged for wood firing, and with a total heating sur- 
face of 2,300 square feet and a working pressure of 150 
pounds. The barges designed to be towed by" steamers 
of the class just described are each 310 feet in length, 
35 feet beam, and 9 feet depth, and will carry a cargo 
of 400 tons on a draught of only 3 feet 6 inches. 

Possibly the most striking transformation which has 
been effected in the entire system is found in the ser- 
vice on the Amur and Sungari Rivers, where the 
poorest type of Chinese junk has been supplanted by ^ 
handsome new steamers which make regular runs of 
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STEEL BABOES FOB SEBVICE ON THE AHUB BITEB— TBANS-SIBEBIAN BAILBOAD. j 
Length, 210 feet; beam, 36 teet; depth, 9 feet; Capacity, 100 tonii on draught of 3 feet 6 inches. 




PADDLE STEAHEB " AMOOON," FOB THE AHUB BIVEB FASSENGEB SEBVICE— TBANS-SIBEBIAN BAILBOAD. 
Length, 160 feet; beam, 24 feet; depth, 8 feet; draught, 3 feet; Compound Surface-Condensing Engines supplied by two 

locomotive wood-burning boilers. 

more than 3,000 wiles per trip. The"Amgoon" may 
be taken as thoroughly typical of the vessels engaged 
in this service. She is a side-wheel steamer 160 feet in 
length over all, 24 feet molded beam, 8 feet depth, and 
3 feet draught. Her engines also are of the compound, 
surface-condensing type, and the locomotive type boil- 
ers, like those in the vessels previously described, are 
arranged for burning wood fuel. 

Another break in the rail line which requires boats 
to -serve as a connecting link is found at the southern 
end of Lake Baikal, a point at which the mountains 
extend practically to the water's edge. An expendi- 
ture of many million dollars would have been necessi- 
tated to put the railroad through this section, and so 
it was decided to substitute instead a fleet of ferry- 
boats, which now transfer trains of cars back and 
forth just as is done at numerous ports in the Onited 
States. An ice-breaking steamer, somewhat similar in 
design to those in service on the Great Lakes of America, 
keeps the channel open in winter. The trip across the 
lake is about forty miles in length, and the vessels em- 
ployed on the route are especially designed for the 
service. 

Another very interesting type of vessel shipped from 
British yards for service in Siberia is a class of stern- 
wheel steamers, each of which is 91 feet 6 inches in 



length over all, 80 feet between perpendiculars, 20 feet 
beam, 3 feet 6 inches depth, and 1\4 feet draught. 
These vessels have high-pressure engines and boilers 
of the locomotive type. The vessels were built in riv- 
eted sections weighing about 15 tons each, and ship- 
ment to Siberia was thus made possible. It will be 
noted in the accompanying illustrations what precau- 
tions the builders took to plainly mark every compo- 
nent part of the vessel in order that there might be no 
possibility of confusion during the process of re- 
erection. 

The center of maritime activity in connection with 
the Siberian system is at Vladivostock, in the im- 
provement of which port millions of dollars have 
been spent, and where there are magnificent piers and 
an excellent floaiing dry-dock. Ultimately Port Ar- 
thur may in some degree divide supremacy with her; 
but this is a long look ahead. 

-"The development of the maritime phase of the pro- 
ject will henceforth be largely under the control of the 
Chinese Eastern Railway, which is the official name of 

the short-cut line 
through Chinese terri- 
tory, previously men- 
tioned. To all intents 
and purposes, this latter 
line is a Russian insti- 
tution, being nothing 
more nor less than the 
final section of the 
Trans Siberian Rail- 
way ; but in the trans- 
action of business the 
two corporations are 
kept rigidly distinct. 
That in reality, how- 
ever, they are one is 
evidenced by the fact 
that the immense docks 
constructed at Vladi- 
vostock, when it was 
supposed that that 
city •wovild be the main 
terminus of the Trans- 
Siberian line, have been 
transferred to 
t h e Chinese 
Eastern Com- 
pany. 

The Chinese 
Eastern Rail- 
■ way will oper- 
ate a fleet of 
eighteen ves- 
sels, averaging 
4,000 tons each, 
for the purpose 
of c a r r }M n g 
freight from 
Shanghai to 
Port Arthur 
and Vladivo- 
stock. For the 
maintenance 
of this fleet, 
large repair 
shops are be- 
ing construct- 
ed at Port Ar- 
thur. Much 
lias been writ- 
ten regarding 
the triumphs 
C) f American 
tools and 
American lo- 
comotives i n 
the construction of the rail line, and it would seem 
that the creditable record is to be maintained, for the 
Russian officials have stipulated that the entire equip- 
ment of these new repair shops, including engines, 
boilers, and machinery, shall be purchased in America. 
This, too^ in the face of the iact that several European 
firms offered to supply the-jfequipment at a lower fig- 
ure. A representative of the Russian officials has 
been in this country for several weeks past filling out 
the equipment specifications of the new Port Arthur 
plant, and has placed contracts aggregating upward of 
5,000 with American manufacturers. 



American Scientists Honored. 

The bi-centenary of the Prussian Academy of Sci- 
ences was inaugurated on March 19 at the castle at 
Berlin in the presence of the emperor and prominent 
officials. The scene was of great splendor, as, with a 
fanfare of trumpets the procession entered, headed by 
the high state dignitaries and generals and ministers 
bearing the imperial insignia. There were representa- 
tives of various universities present and three Ameri- 
cans were elected : Prof. Josiah Willard Gibbs, of Yale 
University, Prof. H. A. Rowland, of Johns Hopkins 
University, and Prof. William James of Harvard. 
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FBOF. FICTET'S EXFEBIHENIS WITH LIQUID AIB. 

With the establishment of the Tripler and the Os- 
tergren-Bergei' plants, atmospheric air has been lique- 
fied in quantities which have surpassed the expecta- 
tions even of those scientists who for years have made 
the physics of low temperatures their special field of in- 
vestigation. As a scientific feat, the liquefaction of air 
in large volumes is certainly startling, but 
the practical value of the achievement is 
still to be demonstrated. 

A project for the industrial utilization of 
liquid air has been formulated by Prof. 
Raoul Pictet, of Geneva, Switzerland, a phy- 
sicist who for nearly twenty-five years lias 
been an authority on liquefaction of gases 
and the chemistry of low temperatures, and 
who, we are pleased to state, has expressed 
his intention of becoming an American citi- 
zen. His industrial application of liquid 
air consists in the dissociation of its nitro- 
gen, oxygen, and carbon dioxide, gases which 
are obtained|in such large quantities and at 
such low cost that they can be profitably 
used in the arts. 

Up to the present time, liquid air has 
been produced at pressures which vary from 
1,250 pounds to the square inch in the 
Ostergren-Berger syste-n to 2,000 pounds 
;ind more in the Tripler and Linde pro- 
cesses. These enormous pressures require 
the expenditure of so much energy that the 
rectification of the liquid air is not commercially 
profitable. The germ of Prof. Pictet's project is found 
in his discovery that air can be liquefied at the aston- 
ishingly low pressure of 15 pounds to the square inch. 

In the Pictet system, air is liquefied by means of 
liquid air. The principal of the Geneva physicist's 
discovery can be admirably illustrated by means of the 
experimental apparatus shown in Figs. 5 and 6. Within 
a bath of liquid air contained in a Dewar bulb, a 
coiled tube is plunged, one end of which is connected 
with a hand-pump and the other end of which is bent 
to discharge into a vessel. Gages can be provided to 
indicate the pressure. Atmospheric air pumped into 
the tube at a pressure of but 15 pounds to the square 
inch gives up its heat so suddenly that the liquid air 
in the bulb boils violently and the air within the tube 
liquefies and flows into the receptacle in an endless 
stream so long as the pump is in operation. At a lec- 
ture recently given by Prof. Pictet at the Engineers' 
Club in New York, a glass worm was substituted for 
the coiled metallic tube, shown in our illustraftion, and 
an enlarged image of the apparatus was projected by 
means of a lantern on a screen. The gases could be 
distinctly seen liquefying within the tube. 

One of the most remarkable features of this method 
of condensing air at low pressures is the means of con- 
stantly maintaining the initial supply of liquid air. If 
the coiled tube is so bent that its mouth discharges 
into the bulb, the liquid air, it will be found, can be 
produced in volumes which not only compensate for 
the loss due to evaporation, to radiation, and to the 
solidification of carbon dioxide, but a remainder will be 
left which can be reserved for further use. With 
the variation of the pressure there will also be a 
variation in the quantity of liquid air obtained. This 
maintenance of a constant supply of liquid air within 
the Dewar bulb or other receptacle, constitutes an im- 
portant element in the 
Pictet process of disso 
elating the constituents 
of liquid air. 

Atmospheric air is 
composed essentially of 
nitrogen and oxygen in 
approximately the pro- 
portions of 4 to 1, with 
traces of carbon dioxide 
and watery vapor. The 
nitrogen and oxygen, 
owing to the exceeding- 
ly slight chemical affini- 
ty of the nitrogen,' are 
merely diffused and mot 
chemically combined. 
When air is liquefied 
the nitrogen and oxy- 
gen are condensed al- 
most simultaneously, 
and the carbon dioxide 
solidifies. When a jet 
of liquid air is directed 
against the side of a 
vessel, the carbon di- 
oxide solidifies in the 
form shown in Fig. 4. 

Nitrogen boils at a temperature of — 194"4° C, ( — 318° 
F.) and oxygen at —181-4° C. (—294-5° F.). In a ves- 
sel containing liquid air from which the carbon dioxide 
and moisture have been filtered off, the nitrogen will 
evaporate first, owing to its lower boiling point, leav- 
ing the oxygen behind. The process is akin to that of 
distilling water and alcohol in producing pure alcohol. 



Of a given quantity of liquid air approximately 50 
per cent will be pure nitrogen, 30 per cent nitrous 
oxide, and 20 per cent oxygen, the carbon dioxide hav- 
ing been previously removed. The first nitrogen evap- 
orai;ed will not support combustion. The fiame of a 
match will be immediately extinguished (Fig. 1) ; and 
not until the layer of nitrous oxide gas is reached is it 




Evaporation of Nitrogen. Evaporation of Nitrous Oxide. Evaporation of Pure Oxygen, 

THE SEFABATION OF LIQUID AIB INTO IIS CONSTITUENTS. 



possible for combustion to take place (Fig. 2). As 
the level of the rapidly boiling liquid falls, layers of 
gas richer in oxygen are reached, until finally, when 
four-fifths of the original quanty of liquid air have 
evaporated, oxygen alone remains. As this liquid 
oxygen boils away its purity increases, until at last a 
point is reached when its purity is such that steel 
can be burned, a sufficient proof of its high quality 
(Fig. 3). 

With the possibility of liquefying air at low pressures 
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SOLIDIFICATION OF CABBON DIOXIDE 
DUCED BY JET OF LIQUID AIB, 
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and its separation into its constituents, the collection 
of the oxygen after the evaporation of the more vola- 
tile nitrogen is a matter of no great difficulty. At the 
lecture before the Engineers' Club, already referred to, 
a small apparatus was set in operation which proved 
the feasibility of Prof. Pictet's scheme. The appar- 
atus in question comprises primarily two parts, — a 




Fig. 5.— FICTET'S EXFEBIHENTAL APFABATUS FOB 
THE LIQUEFACTION OF AIB AT LOW FBESSUBES. 



Fig. 6.— METHOD OF FBODUCINfi LIQUID AIB. 



liquefier (Fig. 7), and a gasometer. The liquefier con- 
sists of a worm immersed in liquid air poured in 
through a funnel, the end of the woriri' being bent so 
that its mouth is located immediately above the fun- 
nel. The gasometer is merely an ordinary water-sealed 
gas-holder of 600 liters capacity. After the nitrogen 
had been drawn off, the liquefier and gasometer were 
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connected, and sufficient pure oxygen was obtained to 
fill the gas-tank in less than one minute at 15 pounds 
pressure. The oxygen generated was used at the 
lecture in an oxy-hydrogen jet to produce a limelight. 

In the industrial application of Prof. Pictet's system 
(Fig. 8) the atmospheric air at normal pressure enters 
a supply pipe and passes through a filter, which re- 
moves impurities and foreign matter. After 
having been purified, the air is compressed 
_ and forced into a cooler containing a cool- 

ing-coil, serving the purpose of reducing the 
temperature of the air after the compres- 
sion. Prom the cooler the compressed air 
enters a chamber containing pipes through 
which liquid oxygen is flowing, whereby its 
temperature is further reduced. It then en- 
ters the pipe, F. leading to the separator, &. 
Within the separator are a number of super- 
posed trays, containing liquid air, through 
which is conducted a coiled pipe connected 
at its upper end with the pipe, F, and at its 
lower end with the pipe, H, whereby the 
air is delivered into a filtering chamber, /, at 
the top of the separator. The cooled air 
passing through pipe, F, enters the coiled pipe 
lying in the liquid air on the trays, lique- 
fies, as we have seen in the experimental ap- 
paratus previously described, and discharges 
into the filtering chamber, /, where the solid 
carbon dioxide is deposited. Then the liquid 
air flows into the trays below and compensates 
any loss in the liquid air on the trays due to evapora- 
tion. As the liquid air passes from tray to tray, the 
more volatile nitrogen separates from the oxygen and 
enters a pipe, J, connected with the top of the separa- 
tor, and flows into the tubes of a nitrogen chamber, 
whence it may be led off into gasometers. 

When the liquid air reaches the lowermost tray, it 
nitrogen will have completly evaporated, leaving only 
pure oxygen, which is collected in the pipes of the oxy- 
gen chamber and is then drawn off as desired. The 
intermediate space contains mixed oxygen and nitro- 
gen, or nitrous oxide, which, like the other gases is 
drawn off by a pipe, M, leading to the collecting pipes 
of a mixed nitrogen and oxygen compartment. By an 
ingenious system of gate valves, located at the uiiper 
levels of the trays, the liquid air can be cut off at any 
point inits'descent, so as to obtain oxygen of any de- 
sired degree of purity. If, for example, it be desired to 
collect a supply of oxygen containing 50 per cent nitro- 
gen, the gate valve at the proper intermediate tray is 
closed, thus cutting off all the trays below and leaving 
only a sufficient number in action to produce the 50 
per cent oxygen. If 30 per cent oxygen be desired, the 
gate at a somewhat higher tray will be closed. Several 
nitrous oxide compartments will be provided, each re- 
ceiving liquid oxygen containing more or less nitrogen. 
For pure oxygen all the trays will be employed. 

Before air can be liquefied by means of this apparatus 
it is evident that the evaporating trays of the separator 
must contain an initial supply of liquid air. In order 
to produce, this initial supply, atmospheric air will be 
liquefied, as in the Ostergren and Berger* method, at 
a pressure of 1,250 pounds, maintained for a period of 
eight hours. After the necessary amount of liquid air 
is thiis obtained, the compressors will operate at 
any desired pressure ' above 15 pounds, the losses 
in the original volume of liquid air, due to evapor- 
ation, solidification of 
carbon dioxide, and 
radiation, being 
compensated for in 
the manner previously 
mentioned. 

The volumes of tlie 
gases separated by the 
Pictet process are enor- 
mous. Prof. Pictet 
states that a 500 horse 
power plant after its 
initial supply of air has 
been liquefied, will pro- 
duce in twenty -four 
hours, 1,000,000 cubic 
feet of oxygen, 2,000,- 
000 feet of nitrogen at 
atmospheric pressure, 
and, as a by-product, 1 
short-ton of solid carbon 
dioxide. 

The small cost at 
which these gases are 
separated is even more 
astonishing than the 
J. large quantities in 

wliich they are pro- 
duced. The potassium chlorate process now in general 
use yields oxygen costing from $2 to $3 per cubic yard. 
By the fractional distillation of oxygen from air lique- 
fied at low pressures, 20 cubic yards, it is said, can be 
produced for one cent. 
Of what industrial value is this solid carbon dioxide, 

*See SciENTiPic Ambrican for July 15, 1899., 
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this liquid oxygen and nitrogen ? The carbon dioxide 
filtered from the liquid air can be sold to brewers and 
makers of carbonated waters and beverages. It is 
claimed that the profits of the selling of the carbon 
dioxide will pay for the cost of operating the plant. 

Oxygen, as Prof. Pictet has aptly termed it, is the 
very bread of industry. It burns the coal beneath the 
boilers of our locomotives and steamboats. It sup- 
ports the flame of light and heat giving substances. 
Ir is the life-sustaining element in the air we breathe. 
Oxygen produced in large quantities at a low cost can 
be employed in well-nigh every art. Every industry 
is dependent on the calorific force of coal. Supple- 
mented by oxygen not only can the calorific energy be 
increased, but the amount of fuel used can be reduced. 
In firing a steam-boiler, by assisting the combustion of 
the coal with 50 per cent oxygen (oxygen purer in 
quality would burn out the fire box), a quantity of 
fuel can be saved equivalent to that usually lost in 
heating the nitrogen of the air. Moreover, lignite, 
bituminous coal, and fuels of low calorific value can be 
employed. With a draft of oxygen of constantly in- 
creasing purity Prof. Pictet claims that the tempera- 
ture of a reducing furnace can be raised 600° to 800° 
C, with the result that a piece of steel can be heated 
in half the time usually required, to a temperature 
even higher than may be necessary, with a saving of 
40 per cent of the fuel ordinarily employed. With 
oxygen produced at low cost, iron, steel, and bronze 
can be easily welded and soldered. He suggests that 
framed iron structures and the pieces of metallic ves- 
sels can be fused together with the oxygen blow-pipe, 
thus dispensing with the use of rivets and gaining in 
strength and rigidity. With ths supply of cheap oxy- 
gen it would be possible to obtain a more efficient sys- 
tem of street lighting than is at present possible. The 
nost of manufacturing such chemical products as nitric 
iicid, sulphurous and sulphuric acid, and ozone, in all of 
which oxygen is an important element, can be very 
considerably reduced. In hospitals, schools, factories, 
offices, and theaters, the air could be replenished with 
oxygen as it became vitiated. 

Pure nitrogen is obtained by the Pictet process only 
in the gaseous state ; it is collected in various degrees of 
purity, and like oxygen, is industrially useful. By chemi- 
cal synthesis ammonia and its various modifications 
can be made, as well as nitric acid and its derivatives, 
and the potassium cyanide so essential in gold mining. 
If Prof. Pictet carry out his far-reaching project for 
the separation of the constituents of liquefied atmos- 
pheric air — and, indeed, he has already begun the 
erection of a plant for this purpose — he will change 
the methods of industrial processes more exten- 
sively than falls to the lot of most physicists. His 
process, if it prove successful, will affect the me- 
tallurgical industries, vastly influence steam and 
civil engineering, and introduce new methods for 
the commercial production of the most important 
chemicals used in the arts. 

* ' m < * 

Petrolenm Deposits on Saglialln Island near 
Eastern Siberia. 
An Austrian mining engineer, Mr. P. F. Kleye, 
who for many years was engaged in the oil in- 
dustry of Galicia, and, later on, in the same in- 
dustry in Java and Sumatra, made, in 1898 and 
1899, extensive investigations on the occurrence 
of naphtha on the island of Sagdalin, in Eastern 
Siberia. On his return Mr. Kleye rendered a de- 
tailed report of his observations to tbe Society 
of Austrian Mining Engineers, from which the 
following remarks are an abstract : 

" In my search for the naphtha deposits on the 
island of Saghalin. I went from Alexandrowsk, on 
the west coast of the island, into the interior as 
far as Derbinsk, on the River Tym, whence I fol- 
lowed the river down to the eastern coast. After 
much trouble I succeeded in securing the services 
of some Russian-speaking Orotchons, who make 
their living in raising reindeer, and are well ac- 
quainted with the country. From these people I 
learned that far up in the north naphtha, called, 
'Nephtogen' by the natives, occurred in many dis- 
tricts. 

" After a voyage of about a week we arrived at 
Wal, where the Starost (mayor) informed me 
that he knew of two large naphtha deposits, of 
which one, he said, was situated near the River Nutowo 
and the other at the source of the Boatassin River. The 
next day we reached a hill called 'Nephtogengora' 
(naphtha mountain). While advancing overthe last few 
miles, along the river, I noticed that the water of the 
stream was entirely covered with a coating of oil, and a 
lieavy smell of naphtha announced that we were ap- 
proaching a great deposit. We then came to the first 
naphtha sea, situated between two hills, and after hav- 
ing crossed the hills, we reached the second oil lake, 
which was far larger than the first. What I here sslvt 
really surpassed all expectations. I had never in my 
life seen or heard of, such immense lakes of naphtha. 

"The next morning I began my invegtigations. 
This liquid naphtha I found to possess a specific weight 
ot 0*925 at 14ji° Celsius, and was of a reddish-brown 



color. Oil taken from another deposit had a greenish 
red-brown color, and a specific weight of 09055 at 14>^° 
Celsius. Later on when I arrived at Alexandrowsk I 
distilled the oil and found that a quantity of 2}^ quarts, 
heated to 150° C, contained only a few cubic centime- 
ters of benzine, and at a heat of 300° Celsius 37 per 
cent kerosene. The heat was then developed to 500° 
when a first-class lubricating oil was obtained. 

" Prom the height of these hills, Jit the foot of which 
lies a third large naphtha lake, I noticed a large broad, 
gleaming surface, and on nearing it, discovered a,nother 
large lake, 1,435 feet long and 280 feet wide. At the 
edge of these four lake-like deposits there were num- 
erous smaller oil wells, from which the oil continually 
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Fig. 7.— PICTET EXPEEIMENTAL LlftTJEFIEE. 

exuded under strong pressure. Further up the Nutowo 
River I also found considerable deposits of naphtha. 

"The various hills stretch in the direction of the 
meridian, which is also the direction taken by the oil 
streams; voluntary courses I could nowhere find ; fur- 
thermore, in numerous diggings I could find no beds. 
At one digging I penetrated first a 10-foot deposit 
of asphalt, then 10 feet of sand, before reaching the 
more solid foundation of clay. In spite of all safety 
measures it was not possible to control, without pumps, 
the underground water from pressing upward, and 
the digging had therefore to be abandoned ; in spite 




Fig. 8'.— PICTET'S INDUSTRIAL LIQUEFIEB AND SEPABATOB 

of all these obstacles, however, the exodus of oil was so 
great that a considerable supply underneath can as- 
suredly be counted upon. 

"After four days' %vork, and after I had minutely 
taken the location of the most important deposits, we 
began the return journey, during which I marked the, 
entire way with the compass. On the first morning 
we reached by boat the mouth of the Hagdusa River. 
We landed here and continued on land across an al- 
most level plateau. After walking about four versts 
we came in sight of the outlying hills, and another 
verst brought us to the naphtha deposits at the source 
of the Boatassin River. 

"The entire outcrop line, forming more or less naph tha 
deposits, runs along the river to a long line of hills ; 
the direction of these bills was also parallel with the 



meridian. Although these naphtha deposits were not 
so immense as those on the Nutowo by far, they are of 
great importance in view of the fact that they are 
scarcely twelve versts distant from a good sea-port, 
possessing accommodation for the largest ships, and also 
since the country offers practically no obstacles in the 
way of transporting materials, laying conduits, etc. 

" The entire east coast of Saghalin, as far'as examined, 
belongs to the 'tertiary formation.' All naphtha 
outcrops that I saw extend in the direction of the 
meridian. The naphtha deposits are embedded, with- 
out exception, parallel in the axis of the anticlinal 
flexure of the strata, and are very rich. 

"Furthermore, when the important difference be- 
tween the specific weight of naphtha of 20 feet depth 
and of that lyingopen is considered, it may be accepted 
that the deposits will supply raw oil sufHciently rich in 
kerosene. It is certain, however, they will supply a 
far richer raw oil than the wells of Baku, to which the 
raw oil of the eastern coast of Saghalin is very similar. 
It is, therefore, to be expected that not only a second 
Baku will rise, but that Saghalin ' Baku ' will far sur- 
pass the present 'Baku.' 

"It must be remembered, in prophesying the develop- 
ment of Saghalin, that it is only possible to reckon on 
a shipping season of from 7 to 8 months ; the short 
stoppage during winter should, however, be out- 
weighed by the extremely favorable shipping facilities, 
which are not surpassed anywhere in the world. With 
regard to the working of the naphtha -deposits, it 
would be comparatively easy to transport the oil in 
tank steamers to a point near Vladivostok, where ex- 
tensive refineries could be erected." 

Since the foregoing was written, an English syndi- 
cate with a capital of $500,000 has been formed for the 
purpose of taking over the three naphtha deposits de- 
scribed above. The syndicate which is composed of 
three large London firms is called "The Saghalin and 
Amour Petroleum and Mining Syndicate, Limited," 
head with offices in London. 

Since the English have taken the lead, the attention 
of the mining world will no doubt speedily be turned 
to Eastern Siberia with the result that foreign capital 
will find a way to the development of the rich mineral 
deposits of that country. 

-^ < » >* 

A GSenerons Inventor. 

Inventors as a general rule are more or less so carried 
away with the development of their ideas that they 
give little thought to the business management neces- 
sary to make the invention financially lucrative. 
But we have an exception to this statement in Mr. 
George Eastman, of Rochester, New York, the in- 
ventor and promotor of the Kodak camera, now so 
familiar in all parts of the world, who, trained 
to business methods in a banking establishment, 
retired and began the manufacture of the gelatine 
dry plates some twenty years ago mainly for 
the use of amateur photographers. 

In the development of this new industry his 
attention was drawn to the need of some substi- 
tute for glass, and it was not long after before 
the roll holder attached to the back of the camera 
for holding in place a roll of sensitized paper 
was introduced, by which a large number of nega- 
tives could be taken in sequence, thereby dis- 
pensing with the heavy weight of glass. This led 
to the construction of a new special miniature 
camera, and its introduction, in 1888, by Mr. East- 
man, when the phrase attributed to him, "you 
press the button, we do the rest," became so popular. 
It may be considered as a certainty that this 
popularization of photography, while it seemed 
repulsive to the majority of amateurs, did more to 
interest the general public in photography and 
its kindred industries than any other event since 
the time of Daguerre. It was a good business 
stroke and prepared the public for further improve- 
ments which Mr. Eastman subsequently inaugu- 
rated by substituting for paper a rollable trans- 
parent celluloid film. Thus, by exercising ex- 
cellent judgment in giving the newly created 
photographic public goods of superior and uni- 
form quality at the same time satisfying the many 
varied conditions, Mr. Eastman succeeded in build- 
ing up a business which has many times exceeded 
his original anticipations. His work resulted in 
the establishment of many new factories as well the 
changing of the character of the photographic trade, 
not only in the United States but abroad. 

So it is with pleasure that we chronicle the gift by 
Mr. Eastman himself, a type of the energetic American, 
of $200,000 to the Rochester (N. y.) Mechanics Insti- 
tute without conditions. 

The money is to be expended in enlarging the pres- 
ent building. A year ago he distributed several thous- 
and dollars among employes, according to their terms 
of service. 

Thus the people of his own city are benefited by his 
generosity, while the public at large derive benefit 
from the use of his inventions and appliances. He has 
been most successful as an organizer and leader of 
large corporations. 
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SOKE AMERICAN HTTHHIES. 

BY PROF. C. F. HOLDER. 

The history of embalming in Egypt is well known, 
and it is a more or less interesting study to attempt to 
compare the making of mummies in the East and in 
America with a view to throwing light on the singulari- 
, ies and religious observances which formed a part of 
the ceremony of mummification. Prom a translation 
of sepulchral texts in Egypt it has been learned that 
mummies were made there to keep the body inviolate 
and ready for the return of the soul at the time of 
resurrection. The Egyptians seemed to recognize foui' 
parts in man — the body, the soul, an intelligence, and 
an "appearance," "eidolon." At death these were 
separated, and then intervened a period of from three 
thousand to ten thousand years. 

During this time the soul traveled the under world 
as a penance, while the intelligence wandered through 
space. As these parts were to return at the end of the 
time indicated, it was considered necessary to preserve 
the body from corruption, and in the attempts to ac- 
complish this we find the reason for embalming among 
the d,ncient Egyptians, their pyramids, their secret 
burials, and the extraordinary methods of hiding the 
dead, customs which have been of the greatest value 
to archwologists and students of man and the human 
race. The embalming process was carried on with 
greater or less ceremony and expense in proportion to 
the wealth of the deceased ; and, if the latter were a 
king or a member of the royal family, or a wealthy 
man, no expense was spared to embalm him in a lasting 
manner, and to place the remains in a well-built tomb. 

The embalming was carried out on a regular system, 
there being four rituals to govern it. The first related 
to the incisions to be made in the body. The second 
was a manual treating of the gums, resins and spices 
to be used, the bandages and elaborate descriptions as 
to the method of binding the body and the prayers to 
be recited at each stage of the work. Third, the water 
ritual giving the litanies to be recited while the body 
was being taken by water to its last resting place ; and 
fourth, a work containing the funeral ritual given 
when the body was placed in the tomb. These books 
were for the instruction of the priests and operators. 
The process of embalming was divided. First came 
the evisceration, taking about two weeks. This was 
followed by the salting or bituminizing, which took 
thirty days; then came the spicing and bandaging, 
occupying thirty-flve days, or seventy-two days in all. 

The great cemeteries of these days all had establish- 
ments for making mummies attached to them, as 
crematories are found to-day ; and the professional 
embalmers constituted an army of people in them- 
selves. According to Edwards, there were never less 
than eight hundred bodies in process of mummification 
in the workshops of the necropolis of Memphis. The 
method of treatment depended upon the rank and 
wealth of the dead. In the case of a poor man the 
bandages would be coarse ; but if the deceased was 
wealthy they were of the finest linen. Each finger and 
limb were bound, twelve hundred and fifty yards hav- 
ing, in some eases, been unrolled by investigators — 
nearly two-thirds of a mile of bandages 
three or four inches in width. 

There were many methods of making 
mummies, and time has shown that those 
of the Theban epoch were the best, the 
bodies after centuries being so flexible that 
they can be bent without breaking. This 
was, it is supposed, due to the expensive 
ingredients employed. 

Mummies of some kind are found in many 
lands, and it is interesting to note that they 
occur in various parts of the United States, 
possibly the most interesting coming from 
the caves of Arizona. The two shown in the 
accompanying photographs, by Maude, of 
Los Angeles, were found in cliff dwellings in 
that territory. According to Lawson, the 
Santee Indians of South Carolina preserved 
their dead by embalming with certain roots, 
after which they dried the body and covered 
it with the bark of the pine or cypress. 
Finally, the skeleton was secured and wrap- 
ped in cloth made of opossum's hair, the 
remains then being placed in a box. Others 
were wrapped in deerskins and stored in 
the Quiogozon, which was the royal tomb. 
Perfect mummies have been found in the 
eaves of Kentucky. One enveloped in rough 
clothes and wrapped in aeerskins was found 
ten feet below the surface in a cave. It 
was the body of a woman, the hair shaven off ac- 
cording to the custom. Beneath the outer deerskin 
was another skin of the deer ; then came a cloth formed 
of twine. Inside of this was a cloth resembling this, 
but covered and ornamented with brown feathers. 

The natives of the Northwest embalmed their dead. 
The body was usually doubled up and placed in a case 
of fur or grass, made for the purpose. The Alaskan 
Commercial Company secured from the seal islands of 
the company a mummy supposed to be one hundred 
and fifty years old, which shows that this method of 



burial has been followed many years. It was discov- 
ered in a cave,'onKagaraale Island, filled with sulphur- 
ous vapors which came from crevices in the rock. 
Eleven mummies were found. One, the chief, was held 
by a basket-like coffin, or structure, four feet in height, 
and evidently made with the greatest care. The ma- 
terial with which the remains were wrapped were mat- 
ting, woven from seaweed in a very skillful manner, 
and skins, among which was a fine skin of the sea 
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otter ; over all was a net made of the sinews of the sea 
lion. 

In many of the so-called mummies of this continent 
the body was placed in a sitting position. Several 
werefound by the writer on San Clemente Island, Cali- 
fornia, doubled up, the head resting on the knees, 
while in front of the face and behind the head were 
placed flutes of bone inlaid with the pearly abalone. 

The mummies shown in the illustrations have been 
carefully prepared. The one unopened with distorted 
face, being well preserved ; wrapped in skins and firmly 
bound and finally incased in a covering of basketry. 
The so-called mummy caves of Arizona from which 
mummies have been taken, are very interesting and 
elaborate in their structure. One is known as Mummy 
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and were two stories in height, What is called the 
eastern cave, or the mummy cave, is to-day a most pic- 
turesque ruin and steps have been taken by the govern- 
n)ent for its preservation. The houses of stone are 
packed in under the great cliff where the stone has 
weathered out and the falling ruin has aided materi- 
ally in forming the talus that reaches down, covered 
with the stones used by the ancient builders, to the 
bottom of the caiion. Windows and doors remain intact 
in many rooms and the stories can readily be traced, 
by standing walls. If these picturesque ruins were in 
some valley in Egypt they would attract the attention 
of thousands, but here they are visited by the student 
and the scientific man alone, and by but an occasional 
tourist who strays into the region. 

In Egypt, mummies of crocodiles and cats are com- 
mon, but the mummification of animals in Aujerica ap- 
pears to have been rare. On the island of San Clem- 
ente mummified dogs have been found, and are to be 
seen in the museum of Throop University, Passadena. 
They were tanned in some way and then wrapped in 
basketry of seaweed. 




Inventors and the British War Office. 

A letter was recently published in The London 
Times complaining of the British board, which inquires 
into military inventions, and the writer describes his 
experience with this board. The problem which he 
was endeavoring to solve was how to obtain accuracy 
for a dropping, or high angle rifle fire, a most import- 
ant subject in view of the present conditions of mod- 
ern warfare, for it is well known that in the engage- 
ments in the present war, the British troops rarely 
saw a Boer at all. Direct fire under these circum- 
stances is almost useless except at very close quarters. 
There would be no escape from a high angle fire if it 
conld be compassed. The experiments of the writer 
were in the direction of affixing a small, simple and 
economical apparatus to the rifle so that a man would 
know at what angle to hold his gun in order to drop 
a bullet in any given range. Having convinced him- 
self that his invention was a good one he wished to 
have it examined by the War Office with a view to 
adoption. He therefore communicated with the War 
Office, briefly stating his idea and this was forwarded 
to the Director General of Ordnance, who replied as 
follows : " Sir : With reference to your letter concern- 
ing an appliance for adapting rifles to high-angle fire, 
I am directed by the Secretary of State for War to in- 
form you that he will not trouble you in the matter. 
I am, -'.r, your obedient servant (Signature illegible), 
Director-General of Ordnance." 

While the British War Office cannot be expected to 
concern themselves with inventions of cranks, at the 
same time it might be supposed that the writer of the 
letter who was no other than Dr. A. Conan Doyle, the 
well-known author, would have received some consider- 
ation. There is no more promising field at the present 
time for the inventor than in articles intended for the 
military establishment. We are pleased to know that 
our own Department of War has, on many occasions, 
given gratifying support to the inventor by ordering 
guns, gun carriages, etc., made and tested 
on a large scale, and the results have been 
most satisfactory, as the government now 
controls many important inventions. 
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Cave Ruin, and is in Del Muerto Caiion and known to 
the Navajos to-day as Tse-i-ya kin. It stands about 
80 feet above the bed of the cafion on the face of the 
cliff with a commanding view and is placed in a natu- 
ral weathering. It is believed that originally there 
were twenty rooms in the western cave, and fourteen 
can be distinguished to-day. In the eastern cave 
about forty-four can be distinguished, and it is esti 
mated that originally the ruin represented ninety 
rooms, affording a home for possibly sixty people. 
Many of the rooms are 30 feet wide and 15 feet across. 



The Transportation of Tea. 

A Sibeiian paper published at Tomsk, 
gives sonje curious details regarding the 
Russian tea caravans that transport vast 
quantities of tea and distribute it in various 
parts of Siberia and Russia. During the 
first twenty days of January, 1899, there 
was an average of a thousand sleighs per 
day loaded with tea passing through Tomsk. 
The ordinary size of tlie tea caravans are 
from 50 to 70 sleighs, but it is not unusual 
to have from 200 to 300 sleighs in a cara\'an. 
The average load is five bales, each bale 
weighing about a hundred pounds. Five 
sleighs are fastened together and are drawn 
by one horse and are attended by one man. 
On the rear sleigh of each group is tied a 
bundle of hay and a measure of oats so 
that the next horse behind may feed during 
the march so that the caravan does not 
need to halt for the purpose of feeding the 
horses. The front horse is changed oc- 
casionally so as to give him an opportunity 
of feeding also. The caravans travel night 
and day and only stop at villages where 
the weary horses are exchanged. The drivers sleep 
on the sleighs while traveling. When the Trans- 
Siherian road is completed tea will be carried from 
China and distributed through Siberian and Western 
Russia with the same despatch as freight is handled 
in the United States and twelve ears will carry as 
much freight as a thousand sleighs drawn by two 
hundred horses and attended by two hundred men, 
the difference in the cost of the tea to the consumer 
and the saving in time and transportation may be 
readily imagined. 
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Xbe Agrostologlcal Work of the Department 
of Agriculture. 

The division of agrostology performs important labors 
in the Department of Agriculture, and before describ- 
ing thein it is perhaps well to define the word. " Agros- 
tology " is that branch of botany which treats of grasses. 
The grasses and forage plant investigations have been 
carried on for many years, and the valueand necessity 
of actual iield work as well as the importance of experi- 
mental cultures of the grasses and forage plants which 
we may wish to propagate and introduce into cultiva- 
tion, are no longer questioned. Observations in the 
field have enabled us to understand the forage prob- 
lem and needs of the several sections of the United 
States and materially advance our knowledge of the 
native grasses and forage plants, their distribution, 
their relative abundance, their value, before cultivation, 
peculiar conditions of soils and climate, and the means 
by which they are propagated, and their possible value 
to agriculture and in the economic arts. No country 
offers so large a number of grasses and forage plants as 
are to be found in the United States. There are na- 
tive species adapted to nearly every condition of soil 
and climate and selections can be made from among 
them to meet almost every requirement of the farmer 
or the stockman. In order to secure information as to 
the best variety of crops to meet the needs of the vari- 
ous sections and climatic divisions of the country, it is 
necessary to study the conditions that prevail such as 
the soils, rainfall, drainage and temperatures which 
govern the development of the plants in a given area. 
Most of the force of the division has been sent into the 
field, or special agents are employed to learn by direct 
observation the habits and distribution of native 
grasses and forage plants. Experimental work has 
been conducted at Abilene, Texas, with excellent re- 
sults and experiments with grasses and forage plants 
have also been made in Eastern Washington at Yakima 
and Walla Walla in co-operation with the Northern 
Pacific Railroad and the Oregon Railroad and Naviga- 
tion companies. 

Among the most interesting and promising varieties 
tested are Turkestan alfalfa from the dry regions of 
Western Asia, and the oasis of alfalfa from North 
Africa. The field experiments of the division are being 
largely carried on through co-operation with promi- 
nent farmers in the different parts of the country and 
with some of the State Experiment Stations. The in- 
vestigation of the self-binding grasses has been con- 
tinued and observations of the native sand-binders have 
been extended southwesterly along the Atlantic coast to 
Ftorida, ahdalsoat varioaspoiQjts along the Pacific and 
in the sandy regions of Eastern Oregon and Washing- 
ton. Some promising species of this group of grasses 
have been discovered specially in the Pacific coast region 
and experiments in propagating them have been intro- 



duced. During the past fiscal year 6,246 sheets of 
mounted specimens have been added to the collection 
of herbarium and the total number added during the 
past five years is 19,078. Many thousands of speci- 
mens have been submitted to the division for identifi- 
cation since its organization. Between 3,000 and 4,000 
were determined by correspondence during the year. A 
number of bulletins, circulars, etc., were issued. The 
cultivation of grasses and forage plants on the depart- 
ment grounds has been continued and has been a 
source of attraction throughout the season. This grass 
garden has given opportunity to those interested to 
know the appearance and growth of a great number of 
important grasses and forage plants. During the 
year the division has distributed seeds of 185 varieties 
of grasses and forage plants. They were nearly all 
sent to experiment stations or to correspondents who 
had requested an opportunity to co-operate with the 
division in this work. 

It is recommended that the appropriations for the 
division be increased, as there are constant demand 
for the extension of these investigations into new fields. 
Thus, for example, urgent demands come from the 
Gulf coast region where the question of raising forage 
upon lands whose fertility has been exhausted by long- 
continued cultivation of cotton, is now engaging the 
serious attention of Southern planters, and the holding 
of drifting sands about the fortifications along the 
coast, has been called to the attention of the division 
by the War Department, and it is imperative that ex- 
perimental trials of known sand-binding grasses 
should be made in a number of localities where damage 
is being caused by blowing sands. 

The railroads whose lines pass through sandy dis- 
tricts, where the driftings often seriously impede 
traffic, and private parties or corporations whose lands 
are being made desert wastes by shifting piles of sand, 
are demanding information which can onls' be offered 
by practical demonstration of the adaptability of cer- 
tain grasses to fixing these destroying sand drifts. In- 
quiries concerning sand-binders have come to the 
division even from Japan, where the city of Niigata, 
on the northwest coast, is threatened with destruction 
by sand blowing the sea. 



The Risks of Siphons. 

The ordinary charging pressure for the siphon bottle 
is from 120 to 150 pounds to the square inch. When 
a bottle so charged sustains a fall of only a few feet 
the jar is liable to cause an explosion, and the same 
result may occur by exposure to heat. The Druggist's 
Circular recently had an excellent article upon the 
risks of the siphon in which a number of damage cases 
are cited, and it recommends that a special warning 
label setting forth the risks of handling siphons be 



placed on every bottle. The moral obligation to pro- 
tect one's fellows from danger is obvious enough and 
pharmacists and others who sell siphons could readily 
force the bottler to aflSx such labels. The siphon 
should always be carried by the head. Children should 
be specially warned to do this because they are apt to 
find the bottles heavy and clasp them close to the 
body. Sudden changes of temperature should be 
avoided and the cold bottle should not be grasped with 
the hand. The courts seem to have always held in 
siphon accidents that the bottler was responsible. If 
there was the slightest defect in the siphon or the 
slightest carelessness in handling them. The driver of 
a wagon containing filled siphons was delivering some 
of them to a customer ; one of the bottles fell and 
struck the ground where it burst into fragments, strik- 
ing a man in thefacepermanently impairing his vision. 
A suit was brought against the manufacturer whose 
wagon was delivering the water. A verdict of $3,000 
damage was obtained. The case was carried to the 
Appellate Division of the Supreme Court and the 
judgment was affirmed. 



The Current Supplement. 

"A Visit to the Exposition of 1900" forms the first- 
page article of the current Supplement, and is fully 
illustrated with a number of views showing the gradual 
transformation which has been wrought in the last few 
months in the Esplanade des Invalides, and other por- 
tions of the grounds. "The Pan-American Exposi- 
tion " forms another interesting article and is accom- 
panied by an engraving and a plan of the Exposition. 
" Is the Steering of the Modern Screw-Propelled Vessel 
Defective? " is by the late Captain Cornelius W. McKay. 
The first installment is in this issue. "The Nature of 
the Elements," is by Dr. Curt Schmidt, and is accom- 
panied by descriptive engravings. " The Doctor Out- 
side of Medicine," is the most interesting article by Dr. 
William L. Stowell, M.D., and treats of the subject in 
an exhaustive manner. 
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(Illustrated articles are marked with an asterisk.) 
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BECENILY PATENTED INVENTIONS. 
Agricultural Implements. 

PLANTING ATTACHMENT.— Samuel W Nelsom, 
Munday, Tex. This inventor has provided a simple form 
of planting mechanism adapted for ready attachment to 
any cultivator and for operation by a ground-wheel of 
the cultivator. The operating devices for this planting 
mechanism are so constructed that the seed can be 
dropped at any desired interval. The device meets all 
the requirements of the average farmer. 



entirely new invention in its class. The claims granted 
are very comprensive. 



Bicycle-Appliances. 

BICYCLE SUPPORT.— Frederick Babrt, Silver, 
ton, Colo, The bicycle-support consists of clips arranged 
for attachment to a bicycle frame. Rods extend from 
one clip to another and connect the clips, A runner has 
ears bent around the rods, whereby it is fitted to slide 
thereon. Supporting rods are pivotally secured to the 
runner, and links are pivotally secured to the lower clip 
and the supporting-rods. The device can be applied to 
or removed from the lower brace merely by opening the 
clips. 



Mechanical Devices. 

FOOT-POWER.— Zeb McCunb, West Alexander, 
Penn. The foot-power mechanism is especially adapted 
for operating a dash-churn, although useful for other 
purposes. The foot-power is so constructed that a 
steady and continuous movement is imparted to the 
dasher, with little exertion. A rock-shatt mounted in a 
frame is provided with a bevel pinion. In planes at 
right angles to the plane ot the pinion are two beveled 
fiegmental racks meshing with the pinion at opposite 
sides. A treadle is attached to each rack, the treadles 
being projected downward from the racks into proximity 
to tbe plate of the frame-brace, permitting the treadles 
to be rocked in opposite directions to drive the rock- 
shaft. 

SACK-TYING MACHINE.- Jesse W. Pediqo, Har- 
rodsburg, Ind. The machine is particularly adapted to 
tying paper flour-sacks and comprises means for crimping 
and closing the mouth of the sack and securing it with 
knotted thread or cord. The apparatus can be used for 
other forms cf similar work. Indeed, the principle cov- 
ered by the patent extends to the work of tying pack- 
ages of any sort. For tying sacks, the apparatus has a 
number of carriers on which the sacks are placed and 
which carry the sacks successively to devices tor closing 
and temporarily holding closed the mouths of the sacks. 
Then the sacks are moved"to the knotting devices which 
knot the thread around them. This done, the temporary 
closing devices release themselves, whereupon the bag 
cau be t,aken from the machine. The apparatus is an 



miscellaneous Inventions. 

TIME-ALARM MECHANISM.— Charles Schmidt, 
1908 Frenchmen Street, New Orleans, La. The appar- 
atus consists of a clock-train which drives a main wheel 
having projectible parts arranged to operate a lever. A 
second lever is connected with the first lever, and a fly- 
wheel is arranged to be held and released by the second 
lever. Special alarm mechanism is provided, arranged 
to be operated by ordinary striking mechanism. The 
device is intended for use in factories, school-houses, 
residences, where it is desired to give signals at certain 
times. The mechanism is to be set in advance to secure 
the sounding of tbe alarm at this time. 

COMPOSITION OF MATTER.— Captain William 
Prampolini. San Luis Potosi, Mex. This composition 
is a substitute for india-rubber, and consists of the gum- 
my matter of the shrub called Synantheroeag Mexi- 
canas, by botanists and Indians, "Yule," "Copalin," 
and "Jiguhite." The gummy matter is obtained by 
using benzine, .gasoline, or other hydrocarbons. It may 
be vulcanized perfectly, and is better than most india- 
rubber, because it is free from all mechanical impurities, 
and needs no preliminary cracking, grinding, and wash- 
ing. It is cheap, easily obtained, and eaves machinery 
in manufacture. 

PACKAGE-HANDLE. -Henry H. Flanders, Bos- 
ton, Mass. The carrier comprises a trough-shaped 
handle having slits extending longitudinally from its 
ends and terminating in enlargements or apertures. A 
yoke having a central member extends on the upper 
surface of the trough between the apertures, then passes 
downward through the apertures, and has horizontal 
offsets underlying the slitted portions of the handle. 
Hooked end members extend downwardly from the off- 
sets. No solder or fastening means are required to hold 
the yoke in position in the handle. Consequently very 
little labor is required in assembling the parts, thereby 
rendering the cost of manufacture exceedingly low. 

NON-REFILLABLE BOTTLE. — William J. En 
Earl, Salida, and Oscar B. Critchlow, Grand Junc- 
tion, Colo. The bottle has a valve seated in the lower 
portion of the neck. A protector, seated in the upper 
portion of the neck, is formed of two sections with an 
interlocking recess and lug. The upper section has a 
cavity in its lower portion. The two sections have 
passages out of registry with each other. The protector 
has recesses in its side wails, which recesses register 
with the recesses in the neck of the bottle. Springs fit 
in the registering recesses to hold the protector in place. 

LANTERN.- Chaelbs H. Kosteb, Brooklyn, New 
York city. The lantern comprises a frame having an in- 
tegral back and base, the base being provided with means 



for removably holding a lamp-chimney and an illu- 
minating device. The lantern can be hung on the wall 
by hooks. A shelf extends forwardly from the top of 
the back over the lamp-chimney to form a wind-break 
or shield. This device is cheap and answers all the re- 
quirements of a more expensive lantern, when light is 
only temporarily required. 

HARNESS.- Carl B. Olsen, Canby, Minn. The ob- 
ject of the invention is to provide an attachment for all 
kinds of harness, especially double harness, which will 
greatlyreduce the pressure of the collar upon the neck 
of a horse. The collar will not move backward or for 
ward when the horse is backing, but will remain in its 
proper position, thus preventing sore necks, especially 
since the weight of the vehicle or its pole or tongue will 
not be sustained by the collar. 

EYEGLASSES.— Frank M. Thomson, Wilmington, 
Del. This invention relates to a peculiar construction of 
the bridges of eyeglasses, the object being to provide 
better means for attaching and adjusting the bridge with 
respect to the lenses. The bridge has each end portion 
bent to form two loops, the one projected upwardly and 
the other downwardly. The loops permit the adjustable 
attachment of the bridge to the lenses. The down- 
wardly-projecting loop has its lower end constructed to 
bear against tbe nose. A plate is mounted at each end 
of the bridge to form additional bearing surface. 



dinal cord structures extending from end to end of the 
body. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



Designs. 

FASTENING BYE. — E. Stewart, care of John 
Stewart, 71 Broadway, Manhattan, New York city. 
The design provides a very simple and ingenious fasten- 
ing eye which can be cheaply manufactured. It is said 
that the eye is a most efficient device for holding the 
back of a shirt-waist in position, possessing an additional 
merit in the fact that it can be sewn permanently in 
place. 

HORSBSHOE-PAD.— Jacob Kronenberq, Brook- 
lyn, New York city. The pad is made of rubber and is 
so constructed that the horse can gain a firmer foot-bold 
than with an iron shoe. Hygienically the pad is in every 
way better than the shoe. 

FISH-CLEANING KNIFE. — William J. Irwin, 
Manhattan, New York city. The knife is a double- 
bladed cutting instrument intended especially for cutting 
out the spinal column of a fish. The blades and con- 
necting back are formed especially for the service which 
the knife is to perform. 

BODY-PORTION FOR BELTS.— Louis Sanders, 
Brooklyn, New York city. The design consists in the 
marginal contour of the body portion of a belt, in which 
the longitudinal lines of the body section are oppositely 
carved at the central portion of the body are continued 
to the ends of the section by converging the lines more 
or less straight. The surface ornamentation is embossed 
on the outer surface of the body and represents longitu- 



new books etc. 

Cyclopedia of American Horticul- 
ture. By L. H. Bailey, assisted by 
Wilhelm Miller. Vol. I— A to D. 
New York : The Macraillan Company. 
1900. Quarto. Pp. 509. Price $5. 
The handsome volume before us comprises suggestions 
for the cultivation of horticulture, plants, descriptions of 
species of fruits, vegetables, flowers and ornamental 
plants sold in tbe United States and Canada, together 
with geographical and biogiaphlcal sketches. It is to be 
in four volumes illustrated with over 2,000 original en- 
gravings. Theauthor is eminently qualified for his task, 
being Prof essor of Horticulture at Cornell University, 
and the author of several authoritative books. The plan 
of work Is excellent and there are a number of half-tone 
engravings. The majority of the illustrations are line 
cuts and they serve to elucidate the text. The informa- 
tion given is precisely what the horticulturist and the 
general reader is desirous of knowing, thus for example, 
take the cranberry, and we find full information not only 
of Its botany but also its cultivation, showing cranberry 
marshes and the gathering of the berries together with 
the history of the Industry, its volume and the prevail- 
ing prices, together with excellent advice to those who 
are seeking to make a start in the Industry. Many of 
the articles are signed. The publishers are to be con 
gratulated upon the production of such an eminently 
practical book. 

DiB ElSENKONSTRUKTIONBN DER IN- 
GBNIBUR-HOCHBAUTBN. Ein Lehr- 
buch zum Gebrauche an technischen 
Hochschulen und in der Praxis. Von 
Max Poerster. II. Lleferung. Leipsic : 
Wilhelm Engelmann. 1900. Pp. 113 
to 192, Plates 11. to VI. Quarto. 
Price paper. $2.75. 
The second installment of Foerster's " Eisenkonstruk- 
tionen der Tngenieur-Hochbauten " is devoted to a de- 
scription of Iron constructive parts and iron framed 
structures. The chapters are characterized by the same 
clearness of expression and explanation to which we 
drew attention in our notice of the first installment of 
the work. 

Die Moderne Chbmib. Eine Schilder- 
ung der obemischen Grossindustrie. 
Von Dr. WilheluJ Bersch. Illustrated. 
Parts 21 to 25. Vienna: A Hartle- 
ben. 1900. Each part 70 cents. 
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Marine Iron Works. ChicaRO. Catalogue free. 

" U. S." Metal Polish. Indiaiiapolia. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Book " Dies and Diemakinjr," $1, post paid. J. L. 
laicas, Bridgeport, Ct. Send for index sheet. 

Kerracutc Machine Co., Bridyeton. N. J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Inventions developed and perfected. DesicniuR and 
niacliine work. Garvin ilachine Co., 141 Variek St.. N. Y. 

For Sale— Patent, foreign and domestic nnhts Acety- 
lene (ienerator. Absolutely new invention. Never 
shown. Address iininediately '"■ V," Box 1536, N. Y. P. •. 

The celebrated " Hornsby-Akroyd " Patent Safety Oii 
Knjfine is built by the De La Veryne Refrit^eratint: Ma- 
chine Company. Foct of East 13Sth Street. New York. 

The best book for electricians and beginners in elec- 
t licity is " Experimental Science," by Geo. M. Hopkins. 
My mail, $4. Munn & Co.. publishers. 301 Broadway, N. Y. 

;?f~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway. 
New York, Fi-ee on application. 
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HINTS TO CORRESPONDENTS. 

>'aiiieH n iid A ddress must accompany all lett r= 

or no attention will be paid thereto. This is for oui 

uiforination and not for publication. 
Ilclereut'i's to former articlcE or answers should 

give date of paper anci page or number of question. 
luquirieK not answered in reasonable time should 

oe repeated : corrt;spondenl5 will bear in mind thai 

some auswer? require not a little research, and. 

though we endeavor 'X) reply to all either by lettei 

or in this •epartment. each must take his tnrn. 
ISii yers wishuig to purchase any article not advertised 

in our column? \\ill be furnished with addresses of 

houseg manufaCLunus or carryinsr the same. 
Special \%riiieii I iiloriiiiilioii on matters ol 

personal rather than general interest cannot be 

expected without remuneration. 
Scieiitillc A ■■lerican Siipi>IciiieiitM referred 

to may be had at the otHce. Price 10 ceDte each. 
HooliM referred Lo promptly supplied on receipt of 

price, 
i^li iitM-ii I M sent £or examination should be distinctly 

marked or labeled. 



(7848) Gr. E. C. writes : On page 26 of 

" Hawkin's New Cat chism of Electricity."" an account of 
an experiment iiaade in London, b.y Dr. Watson, is given, 
^UiL'r<'ii] it is stated that a current of electricity was sent 
through the water of the River Thames from one shore 
to the other without a connecting wire. Has there been 
much experiiueDting on this line, and how far have cur- 
rents of el3Ctricity been sent and received thus through 
water ? If a subteranean stream were known to exist 10, 
30 or 50 miles long ani electrical connections were made 
^vlth both ends, could dispatches be sent and received 
through it? A, The return current is always sent 
through the earth in telegraphing to any distance, if 
the wires are properly grounded. We do not know any 
way in which a current can be sent through the earth 
unless there is a wire between the two points through 
the air aJso, insulated from the earth. 

(7849) S. C. B. says : 1. In your issue of 

March 10, m the article '* A Chemical Growth," I find it 
impossible to obtain '-sodium amalgam" at the drug 
store. Please inform me of what parte this solution 
consists. A. Sodium amalgam is a compound of mercury 
and the metal sodium. That the amalgam is liquid 
would seem to indicate that the mercury is in a large 
excess. We do not know the proportions for making it. 
Care should be exercised in mixing the two substances, 
since heat will be evolved as they combine. 2. Please 
give a good definition of electricity? A. Electricity is 
the cause of a large number of phenomena, including 
shocks, sparks, heat, light, and chemical effects. 

(7850) P. M. asks : Please tell me to 

what letter the banio should be tuned on the mandolin 
to chord perfectly together ? A. The strings of a banjo 
are tun(:d from lowest up to the following notes, C, G, 
B, D, G. These are not the names of the strings to 
which they are tuned. 

(7851) E. C. B. ask«: Does an oil lamp, 

with a ilat wick, give more light when turneii with the 
wick flat (broad side toward the object) or with its edge 
toward the object? A. An oil lamp gives nearly half as 
much again light in a line perpendicular to its list 
side (broad side toward the object), than it does with its 
edge. The light is emitted by white hot solid particles 
of carbon in a solid state. These are opaque to light as 
they are when cold. Hence they cut off the light in the 
direction of the edge of the ilamc. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

MARCH 20, 1900, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents. 1 



Abradiny machine, K. J. Metcher fi45,717 

Abrading machine. .1. U. Thomas..... 0*5.578 

Abrasive tool. G. Boxley ft45,{)17 

Adverti.tements, stamping device f»r street, T. 

W. Wright ._ G45.665 

Aerial apparatus, J. Kaiser (j45.fJ46 

Air brake coupling. A. R. Martin 045,82;^ (;45.824 

Alarm. See Fire alarm. Low water alarm. 

Animal trap, I. Erickson.. 645,381) 

Bag. See Mail bag. 

Bag holder. J. L. Herr (j45,5!)5 

Bag bolder for grain weighing machines. J. C. 

Bisseli G45.544 

Bail guard or handle for pails or other recep- 
tacles, detachable. A. \V. Ot tignon 645,070 

Bale detaching and staying device for presses. G. 

A. JjOwry. 645,734 

Bale holding device. G. A. l^owry 645,7;t5 

Ball and socket fastener, I£. Kerngood 645.624 

Basin, wash, W. Bunting. Jr 645,639 
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OOD or METAL /^ 
Workers 



Without Steam Power should 
use our Foot and Hand Power 
Machmery. Send for Catalogues 
A— Wood-working Machinery, 
B— Lathes, etc. ^™ 

SENECA FALLS MFG. CO. -\^ 

695 Water St. , Seneca Falls. N. V. 




AMERICAN PATENTS. — AN INTER- 

estingand valuable table showing the number of patents 
granted tor the various subjects upon which petitions 
have been filed from the beginning d«wn to December 
.U 1894. Contained m Scientific Ameiucan Sui'- 
Pi-E.MENT, No. 1 OO'J. Price 10 cents. To be had at 
this office and from all newsdealers. 



Lathe" 



MACHINE SHOP OUTFITS, 



Enn+ inA Dnuinr ""d Turrci l.ntlii'H, I'lnii- 
rODI ana rOWcf urs, :jiiii[>i'r». iiiid lirlll Prc-aun. 
SHKI'Altl) I.ATIIH CO., [:« W. ai Ml,. <'liniiiilllltl, I), 

THE WATERBURY 

Emery Grinder, 

with adjustable table, for tlat surface 
grinding and tlnishing, and for ordi- 
nary tool grinding. 

I^" Send /or Circulars. 
BLAKE & JOHNSON, 

p. O BOX 7, 

Waterbury, Conn. 




WORK SHOPS 

of Wooi and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY m 

allow lower bids on jobs, and give 
greater protit on the work. Machines 
sent on trial it desired. Catalog Fi^ee. 

W. F. & JOHN BARNES CO. 
1999 RUBY St., ROCKFORD ILL. 




NEW GEM" SAFETY RAZOR. 

Impoi!ti!tibIc to Cut the Faeo. 
It's the Best and Simplest, Safe- 
ty ever devised. 
No Experience Required. 
We OiiiiriiiitfO mid Kt-cp Thfiii 
l^hiirp tVir One ^'eiir. 

Price $2.00, Postpaid. 

C^" Send for must rated Price List 
TIIH OK.VI 4;1;TLHHA' €0.. 

"Well, That's Fine!" 85 Iteiide M., New Aork. 




The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yeis. Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In bo.xes of 100 for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, nr by ru'Xil on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by CouNolitlatcd !Safet>- 
I'iu Co., Box 121, BliXHiifii'hl, \.J. 




ARMSTRONCS PIPETHREADINC 




CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to fj inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and I>ies 
universally acknowledged to he 
THE BEST. t^'Sendf or catalog. 
THE ARMSTRONG MFG. CO. 
Britlseportf Conu. 




The Forbes Patent Die 
Stocks for Hand or Powe 

1 1 can be used as a power machine 
in the shop or taken from the base 
and carried out as a hand machine 

J^" Send for Descriptive Catalogue. 

CURTIS & CURTIS, no.?8H. or P. Machine 
6 Garden St., Bridgeport, Conn. Range 2>^ to 4" r.h. 

New Microscope for Nature Study 

and for use in the Examination of Ores* 
Metals, Wools, Fibre, etc. 

ueen Acme No. 6 r'l';. o^feftlre ^ 

ing power of about 100 diameters, 1 sai of 

12 prepared siities of insect parts and other 

nteresting specimens, all in case, $16.00 

T^ Ask your nearest Optician for it. 

QUEEN & CO., Inc. 

.CJl>(lCfi3 and Scientific Instrument Works, 
' 1010 ('lip.Htiiiit St., Pbila.j Pn. 

Write for Cirtular. 5!l Fifth Ave,, Ne^v Tt ork. 

If you want the best CHUCKS, buy Wcstcott's 

I^UtCe r^i^int T>onbU> (}rL|i 
l>riU nnnjktt, LUtle <}iiini 

El! W\ '\ ()j](.'jd;, l>rill 
i:hiiL'k>. (IK- I 

tlll^-lkfl I 

CimihliiHllmi 
ijii h^ riiiickSi 4Tt*ni'cd 
OiMjbthUllofi Latht.' CliUE;k^. Plain . . . . 
Churhjh, Inil^pf'tulrni Lathi^ nim^ks. Mudc by 
Wcstcott C.'hiit!k <;u»» aiK^idn. N» Y», U, ft*. A* 
Ajikjot catnlfigii^ in Kmiluth. Fnttciui^jHtuUfh of Grrmau. 
FJUST Pui^^ic at f'fii.rvuiAN KxP03ITro\» 1-rKJ. 






The Coburn Patent Trolley Track 

^^ Barn Door Hangers 

Impossible lor door to jump tbe track. 
Very simple and cheap to apply. 
IW Send .for Book. 

THE COBURN TROLLEY TRACK MFG. CO.. 

HOLVOKE, MASS. 




YOURS FOR QUICK WORK 

The Chain Saw | 

Mortiser. ''^ 

I^" Se^nd for Circular 
itescribint it. 

New Britain Machine Co.. 
New Britain. Conn. 




Batb tub, W. Bunlinti. Jr 

Battery celJ, storage, li. N. Chamberlain 

Bearwm, adjustable. A. Sidwell 

Beariim retainer, ball, K. V. Creager 645.713 to 

Beariims. dust cai) lur disk, W. Sebriny 

Hell, electric njine, B. Scarle 

Bicycle, M. Kit z-Sinimons et al 

Bicycle, cliainless, E. K. Baker 

Bicycle child's seat. A. It. Lenioon 

Bicycle handle bar, J. M. Blasbtleld 

Bicycle handle bar. W. It. Good 

Bicycles, etc., knee brace for. #. Kneusel 

Binder, document, S. I). Barnett 

Block. See Jack block. 

Boiler brace. K. H. Sartor 

Boiler cleaner, Noma & Smith 

Boiler tlue retarding device, G. A. Nussbaura 

Boiler tubes or ihies. automatic feeder for clean- 
ers Or scrapers for, C. S. Dean 

Bones for jxiultry food, machine for cutting, A. 

II. Chapman 

Book, copy, Williams & Tilford 

Book hiplder, metallic telescoping account, B. A. 

I!a,\tef 

Bookcase, folding M. I*. Carico 

Boiiim machine, blind style, H. L. Manning 

Bottle, A. W. Grant 

Bottle, noii-rell liable, J. Goodman 

Bottle, iion-reli liable, J. A. lli;:f:s 

Bottle wiishmy machine, L. House 

Box. See Coin box. 

liracket. See W indow bracket. 

Btake. See Vehicle brake. 

Brake beam, adjustable, J. K. Hennessy 

Breast straji slide, J. Iluberdeau 

Brick kiln. J. Schudle ... 

Brick machine, C. J. Anderson ^ 

Bridge, draw, A. Tjticius ., k., k.. 

Buckle, suspender, M. Rubin , 

Buddiny tool. .1. Stelzl 

Bustle. H. H. Taylor 

Calk makiiiL' machine. C. A. Filion 

Camera multiplyiim attachment. \\. A. Peters. 

Camp chair, J. \V, Tennyson 

Cancelint: macliiiie. letter. K. C. Osborn 

Cane cjiri loader. A. S. Hebert 

Canopy or tent. A. G. \Vynko»p 

Canvas, duck, or like woven fabric. W. G. llal- 

kett 

Cap. apparel. S. M. Blumentleld. . . , 

Cai- body bolster. M. B. Schafter 

Car controller, electric railway. A- Sundh 

Car control ii UK appu rains, electric, A. Sundh 

Car cotipliny. J. McComb 

Cat" coupliutr. A. S. Hay 

Car coupliim dratt year. J. Uawles ., 

Car, dump. J. H. Gray 

Car, dunipinfi. V\\ A. Caswell , .. 

Car, dunipint;, G. 11. Lawrence 

Car, dumping. VV. H. •nion 

Car platform, railway, W. h'. Richards , ... 

Car seat. G. Henderson 

Car wheel fortiint: die. S. Clarke ,„. 

Carw'indow. W.K.Hendricks 

Cars, train controlling apparatus for electric, A. 

Sundh 

Carbon sheet, manifoldinp. E. S. Frease 

Cardiiiy engine tlats, apparatus for strippiny, W . 

Khodes , 

Cartridtre. shot. H.J. Blanch 

Case. See Bookcase. Shipping case. Spectacle 

case. 

Case or box. E. J. Fletcher 

Chair. See Camp chair. 

Chuck, drill. T. J. Kitto 

Closet bowl. W. K. Johnson 

Clutch. tricti»n, C. \V. Boyart 

Cock, ball, V. J. Emery 

Coin box. K. L. 'I'hompson , .. , 

Compound engine. J. Watson ..,,., 

Connecting device, J. R. Carter 

Coop, poultry. C. N. Kisher 

Corn bus king device. R. F. Clark 

Corn stubble Cutter, J. H. Sharp 

Cotton, etc.. apparatus for compressinj:, G. A. 

A. Lowry 

Cotton, hay. etc.. apparatus for compressing, G. 

A. l-owry 

Cotton picker, L. Bilan 

Coiiplint.'. See Air brake coupling. Car coupling. 

Hose coupling. 'I'hill coupling. 
I Course lindintr instrument for navigators, C. II. 

' White 

Crushing machine. M. G. Bunnell 

Cnlllvaior. I. I J. Stockton , 

( upola. K. Harrieri 

Cur.ent transformer, coniiinious. AVydts & 

Weissniaiin 

I Curtain support. L F. Bersman 

Curtains, draperies, display cards, etc., telescopic 

supporter tor, J. G, Birch 

^ Cutter. See Corn siubble cutter. 

I Dental p lugger. C. f^chake. Jr 

j Detergent compound. A. J-uhn 

Disinfecting device. L. t*'- Longmore 

Distilled water, apparatus for producing, C. F. 

Conover 

Ditch or pit filling machine. W. G. Dungey 

Ditching or excavating machine, M. C. Mackey... 

Door fastener. .J. VV. Dot son..... , 

Door lock, C. B. Hand 

Dredeiuu', F. M. Bell 

Urymg kiln. H. J. Morton 

Dumb waiier. C. W. Hoffman 

Dye and making same, bluish red, H. A. Bernth- 

sen 

Dye. black sulfur. C. His 

Electric circuits, device for locating grounds on. 

M.J Myers 

Electric light hangei". D. Brown 

Electric machine regulatiou, dynamo, C. P. 

Steinmetz ,.. .- 

Electric meter, F. W. Rice, Jr 

Electrical energy, sysleni of transmission of, N. 

'J'esla 

Electrical transmission system, F. Bedell 

Electrically operated swit ch, E. M. Hewlett 

Electroplating, W. V. Buck 

Electroplating, bolder for, W. Y. Buck 

Elevator. See Grain elevator. 

lllevator controlling aiiparatus. J. J. Co<pk 

End gate rod and fixture, wagon, Simmons & 

Williamson 

Energy, distributing. G. Westinghouse 

Energy distributing apparatus, G. Westing- 
house 

Engine. See Compound engine. Steam engine. 

Traction engine. 

Engraving machine, W. S. Eaton 

Faucet. A. Suiidh 

J'aucet. measuring. A. Sundh 

Feed water regulator, 'J' E. Bishop et al 

Fifth wheel, A. K. Abbott 

Filter, G. L. Cummings 

Fire alarm apparatus. A. F. Doddridge 

Fire alarm, automatic. C. Law 

I'ire cracker b»dy. ti. I^ispenard 

Fire escape, P. (irittinger 

Fire escape. Shields & Shaw 

Fire escape. M.J.J. Wingert 

Fish cutting niactiine, Let son & Burpee 

Flanging macliine. J. S. Worth ,. .. 

Flusliinu' valve, hydraulic. W. E. Hinsdale 

Fly trap. ('. K. Varnum +*•,.•,,* -*►.. 

l'"olding machine. J. K. P. Pine i..*,... . . 

Fountain. See Watering fountain. 

Fracture apparatus. C. Boegle 

l<'ruit juices, device for extracting. C. W. Taylor. 

Furnace grate. R. S. Mayer ... 

Fuse, blasting. J. A. Fuszner ... 

Gage. See Micrometer gage. 

Galvanic element, dry, W. Bot2 

(iame device. A. Kuck 645,858 to 

(Jarment, union. Tanner & W illett 

(iarter f listener. K. \V. Puellmann 

Gas generating and storing apparatus. W. Black ie 

Gas generator, acetylene, Erts & Miller 

Gas generator, acetylene. E. Yvonneau 

Gas generator oil sprayer. Johnston & Morrell 

Gas producer. J. W. Gayner 

Gas producer, automat ic, C. W. Bildt 

Gate. J. M. Adams 

Gale. ,1. Temiant 

Gearing, motor. E. A. Sperry ,., , 

Generator. See tias generator. 
Glass articles, apparatus for manufacturing hol- 
low, \V. Biittler 

Glass beveling apparatus. \V. •. Bailey 

Glassware, apparatus for making hollow, VV. 

Buttler 

Gold saving device, A. M. Lyon 

Grain elevator. H. Ii'lelson 

Grain vessel, hopper bottom, L. llohmann. 

Grate bar, J. Fisher 

Grease, retining distilled, J. Hopkinson 

Guns, ejector for breakdown, b\ A. Foster 

Hammock, R. S. Graham 

Hand and arm. artilicial. H. Schenk 

Handle. See Tool handle. 
Hanger. See Electric light hanger. 

Harrow. A. Anderson 

Harrow, disk. A. I-indgren 

Hat clearing machine. L. H. Hetra 

Hat ironing machine. L. R. Heirn 

Heainig and ventilation system, W. H. Hormel.. 
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THE BUFFALO GASOLENE MOTOR, 



THIS cut 
cylinde 
power. 



diows our four 

-, 4^6 horse 

non-vibrating, 
shifting spark, varyii.e speeii 
from 1(10 t» VW revolutions. 
Gasolene Vehicle Motor, 
which we have liftinonstrated 
to be the must practical power 
in the market, occupying a 
space of iH X 20 inches, manu- 
factured upright or horizon- 
tal; weight 175 pounds. We 
build from one to eight horse ^. 
power. For vehicles, boats l_ 
and light stationary work, 
we can prove superiority. 
[t^* Send for Circular. 
BUFFALO GASOLENE MOTOR COMPANY, 
Dewitt and Bradley Streets. Buffalo. N. Y. 





Drill Presses, 
Power Hack Saws, 

Furniture and Bed Spring Machinery. 

Special Machinery Built to Order. 

Write for Catalogue. 

HOEFER MFG. CO., 

275 Liberty St., Freeport, III., U.S.A. 
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(;45.S08 
in.i.Ts:t 
(M.i.H;j 

W.T.1ll.-> 

W5.(;27 
045,02'.) 
e45.t!0li 
045.020 
IHf)..'>S7 
(Mfj.SlO 
64.'>.g27 
W.'i.tM',) 
tW5.r)ll4 
(i45.88!l 
045,007 

645.764 
045,900 



045.ai2 
045,540 



045,718 

045.854 
045.(«li 
045,078 
045.002 
045,035 
045.582 
04.1,1)18 
045.8S8 
045.550 
045,0'.W 

045,728 

64,5.732 
64,i,782 



045.053 
045.58ti 
I>|5,<.«4 
(i45,74() 

W5,774 
045,542 



045.008 
045.1)011 
045,821 

045.7'.I0 
645.794 
fM.'h'i 
U4.5,!I14 
045,003 
045.000 
045,763 
045,812 



ODDO" 



Motor of unequaled power 
for its size. 




ITJ^" ^S(»rfy the muMrnfioti, 

This Motor will operate 
all kinds of mechan- 
ical toys. Great for 
bicvcles and store 
fr«nt displays. Per- 
fect in pr i n ci pi e, 
unique in design, j 
electrically correct, ' 
mechanically perfect. Its uses are numberless. Re- 
volves over '2t000 tiiiio!) a iiiiuiite. Price, prepaid 
to U. S. and Canada, Jgl. '^5. Complete outfit carefully 
packed, consisting of Oddo No. 2 Motor (with pulley), 
type E Battery, Wire, Zinc and Chemicals, $2.'Z5. 

If dealers in your town do not handle Oddo goods 
send direct to manufacturers for catalogue of all kinds 
of Batteries, Battery Fans an* Battery Motors. 
Why sweat when Ic. an hour will keep you cool. 

AMERICAN ODDITY CO., 

Department B, 170 W. BROADWAY, NEW YORK CITY. 



The New YANKEE DRILL GRINDER 

8HeiitlfItnlly Correct. 

1IN.H4>HKKH&. More of these ma 

iiv» hn^'-'T svHV into the leading plauts of 

iv"rli3 hi ibc lii*t two or tbree years than 

[»Lti>t!r. ^VItV2 Because hand grouiid 

■lull:* H'uHt 'f" correct worlt. They break, wear 

litfHfftik);. Jtl»il only liist half as long as machine 

t'THiu Ei.il. S:i*-ni] It" L-ri ^Jll^>^■ Ln- 4.'jii|rii:iili»[r all ^f these 

Ihinp. Tins JM lU I'tily ilrllf unsnItT ever made 

reqiiiriue but one hfcrlisiilhilirv ■n'Ij>iHiiii,'n[. Write 

to us Now tor fulLdnta. *'J'Ill': FULLER 

MFG. CO., Suctessors to G. T. Eames Co., 850 

Asyliiiii Av., Iviiliiiiiaxoo, Mk-h., U.^,A. 

HARTlJAN^I^MiRi 




Tiy. I fnni i r n n II II 1 lU ■ 



_j»iiiiiininn(L. 

niiiiiiiiiiniiniiiiii 

BIllllllllliaiMllMHU 



<;en)cterieB. Rchool (^roundE, (^p. Lo&kB best unci is besf 

when hullt wUh oiiri^t^cl |>c>sfcs. tJiiiatnito<]r-&taloKfre4p 

UAKTMAN nP'O CO.. BOXb* ELLWOOD UTV, PA, 

or Kiinin V-K Ho [I Itriiiiilu rij, Nru York C'ltr. 



045,781 
645,736 

645.(«3 
045,848 

045.074 
«46,f.71 

045,57(1 
f,45,9l7 
M5,(i84 
045,780 
045,785 

045,891 

045,830 
'■.45,012 



045,71)5 
045,703 
045,702 
045.1)25 
Wo, 770 
045,81)2 
045,.t8S 
045,51)9 
045.088 
045.5(il 
045,031 
045.077 
045,802 
045,843 
045,1)22 
045,860 
045,871 

045,1)18 
(]45,1)23 
045,1121 
045,8411 

045,547 
04,5,810 
tM5,0i)4 
045.75)) 
045,545 
045,557 
045 1)05 
045,51)0 
045,711) 
045,585 
043,778 
045,84:i 
045,l)t2 



045,787 
045,883 

045,788 
1H5,S04 
015,8115 
f>45,74T 
045,81)1) 
045,023 
045,705 
045,805 
645,740 



A Cutter Milling Attachment 

is-jntnw^miii^nMtf for the proper execution 
t>f narticular kinds of work, ©ur 8-ineh 
Precision T,atbe is fitted for ibis and 
Gear Cutting. No extra belts are re- 
quired as the friction gear at end of 
feed rod takes the place of a belt 
and eone feed and allows tbe feed to 
-- i^i- s'iP '" case of work jambinR. Vana- 
PrJlT ^ -^r^^ t^ion of feeds allowed by use of 
m^\ I r chance gears of lathe. 

FANEUIL WATCH TOOL CO.. Briqhton. Boston. Mass. 




BALL BEARING AXLES AND RUB- 

Oer Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia, October, 1SJ>4, show- 
ing the advantage to be derived from the use of ball 
bearings ano pneumatic tii-es in road vehicles. Con- 
tained in Scientific ameiucan Supplement, No. 
!M('J. Price 10 cents. To be had at this office and from 
all newsdealers. 




O CENTS ADAY pays for 
the tise of 

Che $himer gutter |)ead$ 

To match 12,000 ft, of 4 in, strips 
(board measure) single tongue and 
eroove-tbe most economical 
Cutter Head in al! the world. Send 
for Catalogue, No, 22, Address 

S, J. SHIMER & SONS. Milton. Pa, 



WELL 



DRILLING 
Machines 

Over70 sizes and styles, for drilling either deep or 
shallow wells in any Kinn of soil or rock. Mounted 
on wbeeis or on sills. \Vith engines or horse powers. 
Strong, simple and durable. Any mechanic can 
•perate tnera easily. Send for catalog. 

WILLIAIUS KUOS.^ltlinen, N. Y. 






{Cuntinued on page S9C) 




Kegisters an accurate acco uiit of work done On print- 
ing presses, grain tallies, weigh nig, measiu-ing and 
other automatic machines, (^ounts up to LUOOOOl an* 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. I!t^~ Send for circular. 

" ' " ■ I, r 



C. J. ROOT, Bristol. Couu., U. S. A. 



itdcfiakce: machine works 

DEFIANCE, OM10.U.S.A, 

f^ BUILDERS OF — f 

)' HUB. SPOKE.. '^' 
WH£.EU, BENDING. 



AND HOOP -p- 
' MACHINE-RV: n 

IL0NO0NOFF!tt,i6 EICON 5TR.E.C. 




ig-KHiimmTii: spm turn I 



^o6 



Scientific ^meriati* 



March 31, 1900. 



LCCTRICAL TAUGHT BY MAIL 
NCINEERINC 



I tion at 
^ home: adapted to everyone. 
.,,v^ ..^, .iiuaLEngineering; Mecbanical Draw- 
ing. Guidance ot experienced, able instructors. Takes 
spare time only. 'I'bos. -A. Kdisnii and others endorse 
Institute. Cataloruef ree. KhK( 'TKICA U ENGINEER 
INS'l'TTUTE, Dept. A, 120 Liberty Street, New York. 



S(M1ETI1 



NG NEW! SOMETHING NEW!! 

The U. S. " AUTOMATIC " HAND 
FIRE EXTINGUISHER. 

We challenge tiie world to produ'^ie our 
equal. Hang it up, it is sealed. 'I'ake 
it down, it is unsealrtl. 

Safe, Siii'e, Simple* <{iiiek. 

Cannot eet out of order. Needs no at- 
tention. Most Kfiicient, Ourable. and 
Economical Fir** Extint;uisliei" in the 
world. You can load and shoot it at will. 
Chemicals same as all Fire Departments 
use.ani canbe badat any drugstore for 
10 cents. Once loaded, it will last for 
years, and is ready for instanr use day or 
night. SW~ A'leiits Wanted Everywitere. 

The U, S. Fire Extinguisher Mfg. Co., 

260 West""23d sY.' New York, U. S. A. 

Not K—The offices of "'Scientific A rtierican'' 

are equipped tvith " U. S." 



FASTER THAN SHORTHAND! 
One stroke Prints a Word 

so MUHK iHlSSTAKKS, 

No more illenible notes. 

Vou can become a steno 

eraplier at liome in 

six weeks witli 

out a teaclier. 

M acliiiieH 

for the 

BLIND. 

Anderson Shorthand 

Typewriter, 2 53 Broadway, New York 






THE "HOCCSON" 

^WS POCKET TIME STAMP 

Prints Year, Month, Day, Hour and Min- 
nte. Correctly timint^ evttry act. opera- 
ti«n or transaction. Watclnnun and Kni- 
ployt's' register, ji:eneral time and ciieck 
aystem. an absolute necessity in every 
business. Air cushion base. Operated 
without poundinK. Complete with die 
and ink ready for use. tW^ Guui-avtetd 
Jot perfect work and correct tinie,»r moiiey 
refuvded. 27 Thames St., N. Y, 

DON'T LOSE THE PO 

I of your pencil. Carry it in 
[ t he Improved \\ ash- 
j biirue Pateut Peuci 

I Holder, Fastens to pock- 
et or lapel of vest. Grips 
firmly but don't tear the 

I fabric. ^^ye;:lii3s Holder, 

1- with swivel hook, equally 
handy By mail, 10c. each. Cata- 
logue of these and other novelties 
made with the Waskburne I'ast- 
eners free for the asking. 
AMERICAN RING CO., Box P, Watei 








rbury. Conn. 



?gu USE GRINDSTONES P 

Lt so we can suppiy you. All sizes 
iiioiinled and iiiiiiHiiinUMl. always 
kept in stock. Remember, we make a 
specialtyof selectint: stones for all spe- 
cial purposes, t^' Ask for cataloQue 

The CLEVELAND STONE C(L 

2d Floor, Wilshire. Cleveland, 0. 



Cork Floors and Tiles. 

Elegant in appearance, absolutely noiseleBs, perm- 
proot and waterproof, and have une^uated wearing 
qualities. We also manufacture 
C'OltK PULLEY C'HVElllNG, 

CORK PIPE C'OVEIIING, 
CORK FKIC'TION CL.UTC'11 BI.CIC'K^, 

CORK BUIiLETlN BOARJ)!!, etc. 
I^F" SeniL for Circular ** A*. A." 
CORK FLOOR & TILE CO., 17 Milk St., Boston, Mass 



ILLpabtS 



(AGNg^Rl^ 



DfTELEPHONES> 



^fSP^iesSH. 




Creanief's Automatic 

PDMP GOVERNOR & RECEIVER, 

Either horizontal or vertical. 
Adapted for all kinds of F'actories, 
Hotels, Apailment Houses and 
Office Buildin>;s. See illustrated 
atticle in Scientti'IC American, 
December 30. 1899, pai-e 420. 

i:W"Scnd for Circular. 

Creamer Steam Specialties Co., 

Jansen Hasbrouck, Prop., 

126 Liberty Street, New York. 




Keep Your Horse Healthy 

See that his stable is fitted with 
LOGaN'S PATENT STALL DRAIN 
which carries offall filthand bad odors. 
Saves its cost in one year. Prolongs 
the animal's life and adds to its useful- 
ness llt&~ Booklet Frte. CIJ ■ > r ' ■ ■ i ■ ■ 
Locitik Siiiiltiirv llorHc Stnll Otmipuiiy, r^""Fifl'iflftPl 
IttSa Itrtiiiilnuy, .\cw Yori;. ^"^ ' ^ 

ACETYLENE APPARATUS^ 

Acetylene number of the ScitNTJi'ic Amkrica Sup- 
pi, EMtiNT, describing, with full illustrations, the most 
recent, simple or liome made and commercial apparatus 
for generating acetylene on the large and .small scale. 
The eas as made for and used by the microscr;)pist and 
student; its use iti tbe magic lantern. The new Frencli 
table lamp making its own acetylene. Contained in 
SciKNTiFic Ami;hican Supplement, No. lO-lT. 
Price 10 cents prepaid hy mail. For otiier numerous 
valuable articles on thi.^subiect we refer you to iKme 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broadway New York. 



A Safe Housekeeper 



is our Hammerless 




Sold by... 

Hardware, Sporting Goods 
and General Stores. 
Catalog-ue " 5 " for the asking. 

HARRINGTON & RICHARDSON 
ARMS CO.) Worcester* Mass. 



Heating apparatus and device for controlling aC' 
tion thereof, steam. E. V. Osborne 

Heating systems, temperature regulating appa- 
ratus for steam. C. K. Van Aukeii 

Higti potential apparatus, K. Thomson 

Hoi'se powei', hay press, C. V. Kohli'uss 

Hoi'seshoe, V\. Tucliler 

Horseshoe calk, J. SV. Miller 

Hoi'seslK)e ice ci'eeper attach iiRiiii. .J. M. .Myers. . 

Hose coupling, E. ,1. Ilannold ,_ 

Hose patch. I>. H. tieimett 

Inhaler, W. W. Winton 

Injectinjr powders nito tlie nasal passages, de- 
vice for, C. H. Murphey 

Inkstand, combination, \V. T. Kitzpatrick 

Insulation lor I'ailways. electric. J. K. Wright 

Insulator and switch therefor, section, G. 
Mail- 

Invoice sheet. C. Ijonnuan 

Ironing webbing, luaclniie for. I,. A. Ciale 

Jack block, J. K. Keed et al 

-lail, U. C. & \V. A. Stewart , 

Jewelry fastening, C. K. Smith 

Jewelry mounting. A. A. Boistnaure 

,loint. See Hail joint, liailwuy rail joint. 

Klin. See Brickkiln. Di-yint; kiln. 

Knife. See Potket knite. 

Knitting machine, J. E. Tuttle 

Knitting macliine, circular, H. A. Houseman., 

Knitting machine, circular, V. Wilcomb 

Ladder, step, J. G. Milhime 

Lamp, acetylene, J'iinsteni \. Schnaus 

Lamj) cliiniiiey, J. K. Mcllenry 

Lamp, electric arc. E. L. Bowen 

Last, divided. W. B. Arnold 

Leather polishing macbine, F. Breidenbach.. 

Leather polishing machine. W. H. Downs 

Leatliei" stretching machine, F. H. Adams 

Lettering tiuide, \V. J. Hannegan, 

Lock. See Door lock. 

Lock, W. H. Taylor 

..ock and latch. \V. H. Taylor 

Locomotive, mine haulage. C. K. Oavis, . , 

'aocomotive tender coal gate, .1. X. Clutter 

Loom, ('. Alvord.. . ., 

Loom, H. u'.Cray 

loni indicator niechanisni, H. llardwick. 

Loom slioddiiig mechanism. C. Aivord 

Loom shuttle, Z. Til uot 

Jjoum warp stop motion. A. \V. Clement .. 

Jjooin weft replenishing mecliaiiism. 

Kmery ..*..* 

,.ow water alarm. \V. U. McLauchlin 

Mail bag. A. W. Frank ,,,.. ,.,.._,.. .. 

Mai'ker. land, L. A. Arlaud ^,^, ^,,. 

.M ensuring device, cloth, o. E. Webber 

\Ieasuring instrument, E, L. (iiles 

Measuring instrument, dist;ince, J. G. Hanks... 

Mechanical apparatu;*. conti'olling device for, A. 
Sundh ,. 

Mechanical movement, ,J. W. Martin 

Mei'terizing. etc.. apparatus for, L. Weldon 

Meter. See Electric li.eier. 

Micrometer gage. F. Spalding 

Milk modifying apparatus, V\. St rauss 

Mine signal, J. B. & (i. A. I-jilkenstine 

Minerals or buried treasures, locating metallic, 
V\ H. Brown 

Mining apparatns. J. ^\. Laycnck 

Mining machines, device for moving, S. V. Lech- 
ner , , 

Motor. See Rotary tnotor. 

Necktie holder, \V. L. liarth ,. ,. 

Nut luck. F. \V. McFarlaml 

Ores, apparatus for tt.xitli/iiig or roasting refrac- 
tory. II. A. Stewart 

Oven, bake, E. T. Wildsiniih .., , 

Packing, J. J. Moss 

Paper making, apparatus for sepai'ating and 
cleaning pulp for, 1*'. C. .Michaelis (reissue). .. 

Pencil. S. Grim 

Phonograph records, reproducing, T. B. Lam- 
bert 

Picker. See Cotton picker. 

Piling, Bonnell & Smith ..,...,* * 

Pin. See Safety pin. 

Pipe union, S. Kichardson , 

Planer attachment, F. Diehl 

Planing machine, 'I'homMs & Spencer 

Planter, corn, \V. S. Graham 

Plow, Keller & Keil 

Plow land wheel attachment, sulky, G. A.Litzen- 
berger 

Plow scraper attachment, gang, N. Eckstein 

Pocket knife, M. L. Heath 

Pocket, safety, 1^ Almuly 

Poke, animal. \V. B. Hart 

Power. See Horse power. 

Press feeding device, VV. M. Holmes 

Press leeding device. Holmes & Butler 

Press feeding device, G. A. Lowry. .G4o,724, 645.727, 

Press feeding device. Lowry & Butler 

Press fpeding device, Lowry & Holmes 

Press for cotton, wool, hair, etc., G. A. Lowry 

Press for cotton, wool, hair, etc., G. A. Lowry 

Press head plate, Lowry & Mattox 

Press hopper. J. A. Builer 

Presses, combined hopper and feeder for, Lowry 
& Holmes 

Printing bar, E. V. Heals 

Propeller, boat, H. I), (iulfey 

Propeller, screw, A. B. Kokernot 

Propeller, screw, W. E. Pugsley 

Pulley, well. J. Foster 

Pumping apparatus and compressor, L. M. G. 
Delaunay-Belleville 

Punch, belt, F. L. Harmon 

Radiator, O. E. Wait 

Radiator support, F. H.Patrick 

Rail joint, C. U. Brent 

Railway, electric, E. C. Morgan Wo,t)46, 

Railway rail joint, S. M. Hopping 

Railway signal, C. A. Stimpsitn 

Railway signal, automatic, P. I,,. Seib 

Railway swituh. street. D. E. (iile)irist 

Railway switches, auxiliary lock for. P. R. Walsh 

Railway third or traction rail, electric, E. C. Mor- 
gan 

Railway third rail, electric, W. A. P. Willard, .Jr.. 

Railway tie plate, E. M. Smith 

Railways, combined sleeper and conduit for elec- 
tric, W. (^ourteiniy 

Range, cooking, S. A. Wilde 

Razor guard, T. F. Curiey 

Reamer and drill, combined. N. B. Spencer 

Receptacle or can. J. T. Mills 

Refrigerating and ventilating car, combined, J. 
Player 

Register. See Telephone call register. 

Reversible seat. W. L. Schellenbach 

Rotary motor, J. B. Sample 

Saddle, Mallory & Stoner 

Saddle or seat, Platz & Sperling 

Saddletree, G. Loelofl' 

Safety pin.C. A. Brynnt 

Safety pin. H- H. Tii>ior 

Sash cord fastener, M. \V. Neuens ., 

Sewing machine, C. E. Sandstrom 

Scaflold, A. N. Helstrom..-. 

Screw, Bowman & Henry 

Seal for btitiles, .lars, etc. lock, W. 'I'. Kosinski.. . 

Seat. See Reversible seat. 

Seeding machine, A. C. Lindgren 

Sewer purifying apparatus, ,1. E. Lewis 

Sewing and plaiting machine, (>. -M. Chamberlain. 

Sewing machine, J. \V. Eshelnmn, Jr 

Sewing machine, buttonhole. A. il. Armen 

Sewing machine, chain stitch, A. Rom ke 

Sewing mnchine feeding mechanism. P. l>iehl 

Sewing machine hemmer. F. H. Allen 

Sewing machine, overseaming. H. A. Klemm 

Sewing machines, guiding and pile controlling 
device for carpet, E. B. Allen 

Shipping case, J- H. Preater 

sign, illuminated, G. J. Ferguson 

Signal. See .Mine signal. Railway signal. 

Snow melting machine, (ietler & Power 

Spectacle case and pencil holder, combined, E. 
M.Johnson 

Spectacle and eyeglass mounting, M. C. Thomas.. 

Spinning apparatus, G. O. Draper 

Spinning mule, self acting, J. Pickford 

Stacker, straw, F. Feldmann 

Stamp, dating, Brotherton & Lee 

Stetim engine. ('. S. Dean 

Sterilized perishable substances, receptacle for, 
I. L. Roberts 

Still, mineral oil, F. Berg , 

Stocking siipportpr, J. A. Hudson..,.,,...,,,... 

Storage baiiery, v. Kennedy + .,. 

Stovepipe thimble, B. F. Logan 

Stoves, range, etc., fire bo.v for. Wnrren & Nordell 

Sirap covprine machine. L. A. Gale 

Switch. Electiically operated switch. Railway 
switch. 

SwiKh controlling device, electric, E. \V. Ham- 
mer 

Taff making and stringing machine, W. S. Mc- 
Kiniiey 

Telephone appliance. ('. E. Scribner 

Telephone call register, W, Gray 

Telephone exchange apparatus, <\ E. Scribner 

Telephone trunk lines, automatic calling appli- 
ance for, C. E. Scribner 

Telescope, coin operated, O. Weise 




PERFORATED ME:TALS^«'MINING SCREENS. 

>Coauh° Ore Separators, REV0LviNG^»°5HAKitiG saim 

Jl&Ss STAMP BATTERIESffi'S^MILLING&MINING MAWINtRYr«V.V,5. 

LHARRINGM&KING PERFORATING ^.^hicKgo. 



PATTERN MAKER'S KNIFE. 

JUST THE SIZE FOR MACHINIST, CARPENTER, PRUNING, 

AND FOR ALL CUTTING. 

Two-Blade, Round Handle, Silver Steel, File Tested, ZH 
inches long. Carefully Honed Stag or Ebony Handle. 
Double Capped— preventine wear in pocket, t'ully guar- 
anteed and shown as represented or money refunded. 
Mailed for T5 cents. B^" ilhiatrated Knife List free. 

FRASSE CO., 38 Cortlandt Street, New York. 



This b»a',8 Wind, Sleam, or Horse Power. 
We offer the WEI{>TEIJ ^3^ actual hnrse power 

GAS ENGINE 

lor 4'li>0. leBB lOperceni discount for C'tah. Built 
•.vfi interchangeable plan. Built o1' beBt material. 
Alade in lots ol" lin> therefore wp cin make the pricfl. 
Boxed lor shipment, weigbt M"i Ite. Made lor Gas 
or Gasoline. Also HorizoDtaJ Engines, 4 to 3U h. p. 

WEBSTER MFG. CO., 
1074 West 15tli St., C'liicaffo. 

EiBtBrn B:snch: 38 D Dey Slreei. New York City. 

Soutbem Arenta: Boland k Gschwind Co., Lid,, 

So. Peter and Lafayette St8.. New Orleans, La. 



CROSS TESTS 
LEVEL. I 



64.i,910 
640,861 



645..i41 
645,754 

645,761 
m5,584 
645,868 

11.813 

645,806 



645,885 

645,692 
645,554 
645,57? 
645,683 
645,597 

645,819 
645.796 
Wo,563 
645,882 
645,664 



Levelind is indi- 

cated t,^v't.ry way wiiuoui moving lutj ; 
too), "Wt^iirns 3 ounces. Size 2 in. x Sin. ^ 
xj^in. Price SI. .50. 

It^~ CatalogiLe of Fine Tooia free. 

THE L. -. 

ATH 



uaw^tie 01 !■ me 10013 Tree. c 

S. STARRETT CO, * 
PHOL, .M.iSS., U.^TA. 




TAKE AN OLDS 

Gas or Ciisoline EilBine, put it 
on your work and if itdoes not 
tul 61 lour claims and 
satisfy you that 
there is no better en- 
gine on the market, 
send il back without 
expense to you. Our 
electric &. tube igni- 
ters are unsurpassed 
Our self contained 
engines are most 
convenient. Preeillus.catal. 4IUi^ ^Ii^titr Worlds, Box 418 
lletrolt. .^Ill'li. (OHice & Factory); and l.nn.liie. Mleii. (Factory), 



645,721 
645.720 
645.7.S0 
645,726 
645.731 
645,723 
645,725 
645.733 
645,712 

645,729 
645,658 
645,807 
645,85t) 
645.605 
645,798 

645.792 

tas.ie? 

64.1.611 
645.828 
645.661 
645.648 
645,852 
645,8,39 
645,758 
645.802 
645,768 



<i 



They Stand High Pressure, 



Seamless Copper Floats an 
bersar eniade speuially for Steal 



The U. 

Air Chsii 

TrapM, llecvivcrs. Cnndenflent, Steam Pump, 
ftc. The orllEliinl seamless goods. Not 
mutations. Catalogue No. 2 Free. 
Hercules Float Wojirs, Springfield, Mass. 



? 



The *' Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

'l"he only re^erfiing and self- ^_^ 
st.irtinf; gasoline engiiit on ,'" 
the market. Ligktest engint 
for the power built. Praeli. 
cally no vibration. Absolute- 
ly safe. Single, double ac«] 

triple ni.irine and stutJon^ry , ^HH^^^ 
motors Ironi % to .H) H. P. 1 ^^HHfl 

WOLVERINE l^l^H 

MOTOR WORKS, \^5B 

Grand Rapids, Mich. ^^>*JI!Tj 




WE EXCEL AND UNDERSELL ALL! 



^lectrif <_,'ari-iaee iii^rlits, 
J^liS Ti'lriiLitiiH'H, i'oitii>U-lo,. 

T4^ltf>l|r|'Jll»]l CkiiitTt!^., 

!9S ^[I'lLi^'Fil Itiirift'Ecst 

Electric Kailway*, 
Elociric NeckiU' KiicliiH, 
]>Iiuiatiire Electric Liitiiii>8, 



S4.;J5 
5.95 

3.95 
3.00 



Agents Wanted. Send for New Catalogue. 3ust out. 
(IlIKI EL.ECTK1C WOKliS, Clevelaud, Ohio 

HeadquartersJorEIectric Novelties, Supplies, Books. 



We Defy the World 

to produce as t^ood a v. ;,eel as the Arlington ft Oakwood. 
Strictly higu-grade. quality, material and construction, 
unsurpassed. A marvel ut" beauty and ^tl'ength. tlioi- 
jtighly tested and fully guaian 
teed. Shipped anywhere at 
lowest wholesale prices 
Money refunded ii not 
13 1 epresented. 
Vn money in advanrp. 
/$3.S "ArUnirton" $16.50 
$40 "Arlln^on"$l8..S0 
$50 *'Oakwood" $21.50 
We belong to no trn«t or combine— employ no agents. 
You pay hut one small profit— and our enormous cash 
sales enable us to give thebest value ever offered. Illus. 
trated Catalogue Free. CASH BUYERS* UN ION , 
163 W. Van Rnren St., B-1 31, Cliicajjo, Ills. 





Behind the Elgin Watch 
Stands the Elgin Factory 

with its guarantee. Every movement is 
tested, timed and proven before leaving 
the factory. The 

Full Ruby Jeweled Elgin 

is the world's standard ef time-measuring 
mechanism. 

Free booklet— "The Way sofa Watch" on request. 

ELGIN NATIONAL WATCH CO., - - Elgin, III. 



Costs about 12 cents a year to 
maintain The Illateliless 

Electric Cigar Lighter 

Invaluable foi- hotels, private 
dwellings, factories, etc., etc. If 
not on sale by your dealer write 
us for catalogue and price list. 
STANLEY & PATTERSON. 
Geu'l K^ec. Eciukjjmcnt SuppMc?, 
30-33 Fra ii kf urt H^l. , N e w Y OHK , 





PRINT 

YOUR 

OWN 

CARDS, etc. 



643,829 



S5 PRESS 



645,609 
645.650 
645.865 
64.i,604 
645.8(i3 
M3,67!l 
(;45.ta! 
645,7:i7 
645.607 
645,t;66 
645 5,58 
645,857 

645,817 
645,751 
645.911 
645,797 
645,742 
645,83,3 
645,555 
645.538 
645,815 

645,6,39 
645,755 
645,641 

645,916 

645.814 
645,87'.) 
645.913 
645.92S 
645,559 
646.887 
M5,693 



645.861) 
645,743 
645,748 
645.7,«0 
645,710 
645,76',) 
M3,642 



Circular or Small Newspaper Press 
518. Typesetting easy. Money 
maker or saver. Send stamp for catalogue, presses, type, 
paper, etc. TIIE l'ltE!!i!!> CO.. Merideu. C'ouu. 



645,809 

i;4.-|.570 
645,917 
645,571 

645.572 
645,771 



CROOKES TUBES AND ROENTGENS' 

I^botograpby.— Tbe new photography as performed by 
the use ot Crookes tubes as a source of excitation. All 
about Crookes tubes. Scientific Amekican Supple- 
ment, Nos. iHl. 18!». '23>. '243. '244, ?!»'2. 7!l.>. 
!!(».>, <M)S. I(»50. 10.) I. 1 ().>.>. 1056. 10.>7.also 
Scientific amekican, Nos. 7. 8. 1 and 14* Vol.74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crooses tubes and 
tbe experiments performed with tLein. Amone them 
will be found i'rof. Cfookes' early lectures, detailing 
very fully the experiments which so excited the world, 
and which are now asain exciting attention in connec- 
tion with Roentgen's photography. Price 10 cents each. 
To be had at tbis office and from all newsdealers. 



A COMPLETE 

Electrical Library 

By PKOF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 
workshop, the electrical 
engineer, scliools and 
colieses. Comprising five 
hooks, as follows : 
Arithmetic of Electricity 
138 pages, . . . $1.01 
Electric Toy Making, 140 

pages, $1.01 

liow to Become a Suc- 
cessful Electrician, 11*9 

paces $1.00 

Standard Electrical Dic- 
tionary, 6a2 pages. $3.00 
Five Volumes, t3O0 pageii. Electricity SimpMHeO, 158 

and over 1*50 illuxtratwns. pages tl.CU 

A valuable and nidisptnsable addition to every lil/rary. 
Our C>reat Special Oiler.— We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat folding box, 
as Bhown in the illustration, at the Special Itefliiccil 
Price of $5.00 for the complete set. The regular 
price of the five volumes is $7.01. 

MUNN & CO., Publishers, 

361 BROADWAY, NEW YORK. 




51oqoingold free 




tach oneof the above three Imts o: Ii^jures %tJr;jLs the name of a great city in the United States. Thi!iisa| 
I brand new puzzle and can be solved with a little study, as follows ; There are twenty-six letters in the aljthabetj I 
land we have used figures in spelling the ciiie«; instead of leiter<!. Letter A I's number t, B number ;•, C number I 
. etc., throuehout the entire alphabet. IF YOU CAN SPELL OUT THESE THREE CITIES [ 
I YOU MAY SHARE IN THE DISTRIBUTION OF S1,000 WHICH WE ARE GIV- 
I ING AWAY for doing a little work for us. Ibis you can do in less than one hour of your time. This and | 
I other most liberal offers are made to introduce one of theven- best New York magazines into everv home 
I the United States and Canada. "\VE DO NOT WANT ONE CENT OF YOUR MONEY. When I 
lyou have made out the names of these three cities, write them plainly on a postal card and send n to us, and you I 
ill hear from us promntly BY RETURN MAIL. It msv take an entire evening to solve the three [ 
J names, but STICK TO IT AND TRY TO GET YOUR SHARE OF THE Sl.OOO. A I 
Icopy of this high-class ONE DOLLAR MAGAZINE "WILL BE SENT FREE in rvervonc I 
I answering this advertisement. I")o not delav. Send youranswerm immediately. Address ROBINSON | 
[publishing CO.. 24 North William Street, New York City. 



March 31, 1900. 



^tunixiit %mmmti. 
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;jlH!H:H.'.HII 



ma. (jluiclaiii 

Thos. A. Kdis 
TKICAL KM 



c of experieui^eii, able iiisInu-Lors. 'I'lilif.s si 
<a ami others eiidiirsf instiliiie. C:il;ilojrii'' 
INKKK INS'ITI r I K, Drjit. A, lA^U l.ibt-fU : 



KI.EC- 

.vV.rk. 




ILLUSTRATINC 

TAUGHT BY MAIL. 

New&paper Sketchirg, W-ashdrawing, 
Past^landhigherJlluwtratiuti. Adapted 
to all. Personal instruction and criticism 
same as in our resident school. Pre- 
par-cs quickly for profitable work. Mod- 
erate rai es. Write for particulars. 
NATIONAL SCHOOL OF ILLUSTRATING, 
38 Penn.St., Indianapolis, Ind. 



THE ELECTRIC HEATER.— A VALU- 

able paper, with working drawing? Of various forms of 
ihe elesti'ical heaters, including electric soldering iron, 
eU.ctrlc pad for the sick, etc, i illustrations. SCien- 
Tib'ic American Supple.mknt I 1 1 "i. Price 10 cents. 
Kor sale by Munn & Co. and all newsdealers. 



From the Philippines Mr. 
Frederick Palmer, a famous 
traveler and correspondent, 
sends letters and pictures to 
COLLIER'S WEEKLY. 



For sale en all news-stands 10 cents per copy. 
Sample copy free. Address COLLIPIR'S WEEK- 
LY, 6a West l3th St., New York City. 



Woveiiiiilo^ftie. 
Fabric of Trade 




m. Typewriter* 
JiKfispen sable to It 

-327 Broaaway.-MewYorK- \\7!Z 



ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about tbe new illuminant. its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments _perfoimed with it. A most valuable series 
of articles, giving in comnlete form the particulars ot 
this subject. Detailsof furnaces for making tbp carbide, 
gas generators, gasometers, burners, etc. Contained in 

SCItNTJFIC A. ^T ERIC AN StTP PLE.MENT, NOS. M}*>. 
10114* 1007, lOI-J, 1()M. 101'). lOlti. IO->'J. 
10;{.l, I0:8S, IO.>7. 1 0<>4. 107l, 10T*i, 1 OSJ, 
10S3, lOSl. lOS^S. 1 0,s«. 1104. Il-.i4. Il.Vi. 
1 1 4H an* 1 1 ."lO. Price 10 cents each, by mail, from 
this office, and all newsdealers. 




Astronomical 



Engineering 

Instruments 

MANUFACTCHED BT 
W. &. D, JKXiEY, 

Bayonne City, N. J. 
tW Send for CalKlogue. 




J^Smith Premier 

Tabulating 
and Billing Machine. 

An Ever Ready,... 
Effective 

Time and Labor Saving Device j: 
...for Premier Users. ^ 




Simplifies Bill Making and writing 
figures of different denominations in 
columns. 

It in no way interferes with the 
typewriter for usual lines of work. 



i 



ASK FOR 
TAQULATO 



> E S C R I PT I V E 
t CATALOGUC 



The Smith Premier Typewriter Co. ■'^ 

SYRACU5E* N. Y.. U. S. A. 



Tent, umbrella. D. Downs «45,704 

Thill coupling. W. K. Schubert... ., «45.6T2 

Tile, K. furiiess fi45.8()0 

Tile, building, J. B, Seager , -,.,.-. t)45,*(T;i 

Tire, vehicle, C. T. AcJanis 045,844 

Tobacco leaf sorting apparatus, B. O. Dalil !I4;">.'4(K 

Toe. box, G. L. Preble , f^iSiiJ 

T««l handle. K. Mniies , , ^ ()45,o6'5 

Toy, T. Holmes lilS.UKI 

Toy. C. \V. Taylor <iJ-i.87T 

Traction engine. C. L. &, U. A. Schultz (>4;),<i;W 

Trap. See Animal trap. Fly trap. 

Tread, step. A. Bischoff (545.744 

Tree or shrub protector. J. A. Conrai ■ *i45.8iH) 

Tree protector, H. H, Beiknap ....fi45.H59 

Truck for locomotives, swing, K. Rushton. , .h.^,, . ii45.8.'J4 

Truss, hernial, P. Madden ,., W5.yUl 

Tub. See Math tub. 

T'urning machine, wood. H. Mayers tj45,t)01 

Type, apparatus for justifying set. Gilbert- 
Stringer & Wicks * (>*5.801 

Valve, J. C. Kox 64;').oH0 

Valve, air. S. P. Watt (145.588 

Valve, blow #8, C. H. Topp «45.6SHi 

Valve for sinks or statif)nary washstands, IL C. 

(j. Knsschau G45.T4'.I 

Valve motion, engine. E. E. Clark ... tf45.T8'J 

Valve, pressure relief. W, M. Holmes tf45.T22 

Vaporizer, •. A. JolinstOn *i45.ti44 

Vehicle brake, P. D. Rlackden G45.y2f; 

Vehicle brake. L. L. Fletcher (i45.fi28 

Vehicle brnke. motor. E. A. Sperry ti45.903 

Vehicle cover, K. H. Wolfgang (145,773 

Veliicle leveling attachment, J. Nash fi45.Sti5 

Vehicle seat, J. Burns t)45 888 

Vehicle seat. D. W. Smith (145.837 

Vehicle spring wheel, J. L. Ancelle f>45.tl99 to (145.701 

Velocipede, T. Tolsoii (145.579 

Veneer machine. W. H. Williams (145.881 

\Vag«n bodies, etc., apparatus for lifting, W. F. 

Stou t f;45,li32 

Wagon, weighing. T^. D. N orris 1145 iiiiS 

Waistband, apparel. T,. Zazeela t>lo,i7o 

Waist holder and skirt supporter, combined, G. 

1,. Blackman (145.847 

Wasbb«ard, U. E. Leve (i45..iH4 

Washing machine. C. W. Thompson G4u.?41 

Watch r-^gulator, E. Avila (145.(;o7 

Water distributing system. A. D. Strong .,. i'4:>.S'li't 

Watering fountain, poultry, A. H. Chapman... . (:4.).((S0 

Weighing machine. K. 1-'. Meyer (,45.(125 

Wheel. See F'ittli wiieel. Vehicle spring wheel. 

Whist apparatus, duplicate, W. K. Watkins (145.*(97 

Window iracket, Gibson Si Sl.raughn (145,745 

Wire stretcher. .1. H. Fellows H45.*ilH 

Wood carvings, making pressed. P. Wedekind (i45.7T0 

Wood preserving apparatus. C. J. Doyle *(45.793 

Wort from malt flour, producing, C. Schmitz (145,s;i5 

Wrench, H. B. Hartford «45,W5 



DESIGNS. 

Battery plate, storage, ,1. B. Conrad 32.;^iR 

Bicycle frame. C. (). E. Matthern 32..i70 

Box blanU. E. K. Pinkerton 32.375 

Cane or umbrella handle. VV . H. Spears 32.;io4 

Car body, railway, (i. .1. Capewell ^. .i2..3tl9 

Chimney cjip member, J. Cooper 32.;^62 

Clasp, B. Conlan 32.358 

Clasp. A. B. Herald iPiJUiT 

Cuspidors, etc.. casing for. .1. Keaselring. .... .... .. StSjItTS 

P'inger ring, C. V. & F. l"'. Haeberle... ., .,..,.. ^.^iW 

Fork socket. J. Powers ;i:t,3fi4 

Game h«ari. A. Bay lis \i2.'477 

Garment supporter, G. W, Hush ^.. . .., ,.k.,... . ^JXtS 

Hook. har:-es8snap. C. H. Ball ;«,359 

Mail buiz, W. T. McKinster 32.37« 

Necktie holder. J. S. (iraves ...,*.*. n. -*, + ... 32,35S 

Nut lock washer, C. K. Pierce :i2.3ti0 

Kake head, lawn. J. P. Radley. ...,, 32.3(13 

Scale frtime, J.W. Culmer , :i2.371 

Shovel stampine die, F. Forsyth ,. . , 32,3f!5 

Umbrella or cane holder, F. A. Smith 32.373 

VapoT- burner frame, incandescent, <\ V. Best 32.3(11 

Vehicle body. W. E. Schneider 32.368 

Vehicles, underslung battery frame for, H. S. 

Baldwin , ...32,3(17 

Work stand, J. B. Walker 32.374 



TRADE MARKS. 

Anesthetic, liquid local, J. A. Johnson 34.IW3 

Anti purulent. Battle & Company. Chemists' Cor- 
poration 34,340 

Beer, porter, and ale. Waukesha Imperial Spring 

Brewing Company 34,337 

Chemical and pharmaceutical preparations, cer- 
tain named. A. Konig ;U.;US 

Coffee, green, Kunhardt & Company ;-li,33(l 

(Tiircl and twines, certain named, A. K. Reid 34.328 

Cord and thread, cert;nn named, A. F. Keid 34.329 

Cotton fabrics. Seimssen & Company 'M ;t^ 

Cure for car or sea sickness. Brooke Medical Com- 
pany 34.341 

(Jroceries, certain named, Erie Preserving Com- 
pany 'M..'i'M 

Ink, printing, S. Ullnian Company 34 ;j47 

Jewelry, certain named articles of. B. A. Ballou & 

Company 34.327 

Liniment. Gladiator Chemical Company 34.344 

Medicine, certain named. Herb Medicine Com- 
pany 34.345 

Medicine for the cure of certain named diseases, 

A. N. Cheney ;^.342 

Motors, motor cars, carriages, cycles, and parts of 

same, G. Daimler 34.851 

Paints in liquid and paste form, mixed, Vane- 

(^.■ilvert Paint Oimpany 34,;!48 

Produce, certain named, K. P. hoomis & Company 34,33;i 
Scalp and hair, preparations for the treatment of 

the. Kilmer Company 34.;i.3S 

Shoes. Stuhbs & Wilson ,.,, 34.331 

Soldering fluids for metals, H, J. Hilliard... 34,34» 

Starch, J. R. Marquette 34,x^2 

^tone, certain named, Cleveland Stone Company.. 34,353 
Syrup, throat and lung. Colonial Medical Com- 
pany 34,339 

Syrups and molasses. Towle Syrup Company 34.3.i5 

Tires, pneumatic. Morgan & Wright 34.;i^l 

Vehicles.. -lutomotically propelled, W. E. Schneider 34.352 



LABELS. 

' American Apollinaris Natural Mineral Water," 
for mineral water. li. M. Dillon 

* Automatic Finger Cusiiion Pad," for rupture 

trusses, C. D. Speagh 

' Cei'veza Extra," for heer. Consumers Brewing 

Com pany 7,424, 

' Coke Hazel Bay." for a toilet preparation, C. E. 

Matthews 

' Cutinol." for a lotion, J. N. Mackenzie 

' Diphtherene," for a medicirje. Boussingault 

Medicine Company 

' Dixie," for cigars, J. H. b". Wenzil 

* Kiiisiedler-Balsam Drops." for a medicine, Swiss 

Medicine Importinjr Company 

' Expansion Club Whiskey," for whiskey, Schlesin- 

ger & Bender 

' F. Z. Stove Knamel." ff)r Stove pohsh. h\ Zeller.. 

■ (iermania," for cigars, J. H. F. VVenzel 

' Grape Juice." for wines and liquors, (iolden Gate 

Wine Company 

' MariaEinsiedler Magentropfen," for a medicine, 

Swiss Medicine Importing Company 

' Meadler's F'amous Cough Drops," for cough 

drops, J. W. Meadler 

* Oregon Black Leg Cure." for a medical com- 

pound. K. Spike 

' Peter's Pipe Tar Tablets." for a medicine. Peter 

Ciiemica' Company 

' Saae Diindrufl' Cure and Hair Tonic." for a toilet 

preparntion, H. Ittel. Jr 

' Schweizer's Anti-Dyspeptia Home -Uade Potato 

Bread." for bread, W. F. Sehweizer 

' Uandi Tea," tor tea, Uandi Tea Company 




... ■ -y 

iY ALL 



'ATI0NER3 






YOU 

CAN 



MAKE BIG MONEY 



Entertaining the Public. 

.'A fnte. No Other busi- 
■ ^.'^A "*^ss pays such larire 
\^M returns for the little 
etfort reijuired. We 
furnish nynnplottj 
outfits. The work is easy. H[r^'i;iy hiffli 
claasand any man can operate tht' oiiLiH. .; 
b.v following our instructions. Write;/ 
for particulars and copies of letters' 
from those who are making BIG BIOXEY 
on our pHn. F\TF,HTAIMIRXT SCpPLY 
tO.,Dcpt. J J. 50FirtliA»f.niKAGO.IIJ.. 

IHt'iitlon this pa|)cr wli(>n inii vrUo. 




Make Rubber Stamps ? 



Why 

Not" 

Our " New York" Ruhher Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World's Fair, 
Chicago. Simple proces.s. Large profits. C'u('u(«f.s- free. 
Barton Mfg. Co.. Dept. A. 338 B'way, New York, U. S. A. 

FOR SALE OR ROYALTY. 

patent Right No. 616 637. The moit 
OOmpieie sTreet 8we«per ever iDTented. 
OathiTS and selects tbe fine from tbe 
eoane. Du»tleB9, glmple and durable. 
& fortune for tbe ri^bt taao or a com. 
MDj. Artdrrgs h. C. A. DUPOY, 
I7>JZ L* Utrpa St, New Orlevu. !.«. 




TURBINES 



ir^* Send for Circular "M." 

JAS. LEFFEL & CO. 

Si*riiigfieh1, Oliio, U. S. A. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch ;ind description may 
quickly ascertain our opinion free wlietheran 
invention is probably patentable. Communica- 
tions strictly contldential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents tak'en through Munn & Co. receive 
special notice, without charge, m the 

Scientific American. 

A handsomely illustrated weekly. I,.argest cir- 
culation f)f any scientitic iournal. Terms, $:i a 
year: four months. $1. Sold by all newsdealers. 

MUNN &C0.36' Broadway, New York 

Branch Olfice. (125 F St.. Washington, D. C. 



rnp CAI C— n-t Low Price-the followinfr list 
I 1* n VHLk of Machinery— usod but short time. 
3 Baker Bros. Geared Drill Presses (.ioinedv 2 3-Spindle 
Barnes Drill Presses. 2 Warner & Swasev Turret Lathes, 

1 9-1(1 ill. hole through spindle. 2 Warner & Swaisey Tur- 
ret Jjathei-, 2 3-l*( in. hole througb spindle. 1 12-in. Swing 
Pratt lit Whitney Speed Lathe. 1 hmtill Profiling Ma- 
cliine Garvm Machine Co. 1 Spr^cke-; Millinii M-achine 

(Jarvin Machine Co. 1 lO-in. Swing Diamond Machine 
Co Speed Lathe, 1 l4-in. Swing Diamond Machine Co. 
Speed Latlie. 2 Pratt tt Whitney Wheel j'l'ueing Tahles. 

2 Wheel Lacing Table.-. 2 Wheel Trueing Stands. 1 llim 
Drilling Machine. 1 Pratt & Whitney Frame Drilling 
Machine. 1 Fox Machine Co. Tuhe Cutter. 1 Fox Ma- 
ciiine Co. Kim Washer Press. 2 Diamond -Machine Co. 
Beit Strapping Machines. 2 No. 3 Diamond Machine Co. 
Butfiny Jlachine. 2 No. 2 Diamond Machine Co. Buffing 
Machines. 1 No, 5 Emery Wheel Grinder (doublei. 1 
No 3 Emery Wheel (Jrinder, 3 Gas Brazing Stands — 
complete. 1 Tube Brazing Furnace. 

DUEBER WATCH CASE MFG. CO., CANTON, OHIO. 



ICE 



SIAC'lllNES, C-orlUs EnffinPH, BrewprB' 
iind Bottlers' Macliiiiery. THE VILTBR 

MKO. CO., 899 Ointon Street, UHwiiukee. Wis. 



THE RAXSO.M AIJTOIIATIC GAS MA. 
C'ilTXE. tias made from Gasoline. RANS#M CAS 
MACHINE CO., 3T1 E. Water St., Milwaukee, Wis. 

For Sale, Sliflinp Frame HoldiTS for extensible window 
screens- Patent .ipplied for. Addre.-^B, John Tanner, 
112 N. 4th St., I'aterson, N. J. 



ITYPE WHEELS. MOOELS tEXPE RIME NTAL WORK. SMALL BWCMmEm 
NPVtLTIES & EITC. H&W YOgfi STE HCIL >W DRK3 lOD NWSSftU »T N-T« 



lUinnPI? ^ EXPERIMENTAL WORK. 

IIIUULLO Inventions developed. Special Machinery. 
E. V. Baillard, 106 L.ibeyly St., New York. 

INVENTIONS PERFECTED." 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St., NewYork. 



D'AMOUR & LITTLIDALE MACHINE CO. 

I30 WORTH ST.. NEWTS' ORK/ 



.Miikr 3Iodolf* oi" Any Mitrhlnf tii Oiitrr* 



....CORK SHAVINGS 



IIEROL.D tSc CO., 

Liisbon. Portugal. 



D.L.HOLDEN 

. 1336 Beacm SI. Philadelphia Pa. 

Regealed' ice machines 

StE FIRST PACE SCIEr*TlFIC AMERICAN StPT. 2, 1899, 



Experienced Draughtsmen wanted on mill machinery 
and mac:hine tool.'*. Permanent employment assured to 
rapid and accurate draughtsmen, Bethlehem Steel Co., 
So. Bethlehem, Pa. 



AIjUMINUM FAC'TORY and Store for sale. A 
well supplied factory, also complete printing outfit. 
Business well established and remunerative. Unite» 
States aluminum Co., 19 21 S.4th St.,Phila«elphla,Pa. 




Prices $160 and up. Send for Catalogue, 



Stock Sizes 14 to 22 foot. 

i^^j^^^^^^^^^^F^ :^^ ' Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street, Racine. Wis 



r.42(i 

7,419 

7.425 

7.411 
7,418 

7.413 
7,420 



FOOS 



GAS AND GASOLINE ENGINES i.„U»p''.'^^er. 

Adapted for all power purposes. 

Ijargest exclusive Gas Fngine Factory in America. FIstablished 1887. 

Engines in stock for quick delivery in all principal cities. 

Scad for illuttti'dtid Catalogue No. 5. 

THE FOOS GAS ENGINE CO.. Station A. Springfield, Ohio. 




NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro.. 151 SenecaSt., Cleveland, O. 



Experiinental& Model Work 



Cir. & advice free. Wm.Gardam & Son .45-51 Base 8t..N.Y. 



CIKT.kLOGUtS rRtC. 

UNION t^ODEL WORKS 
IS5 CLARK CHICAGO. 




GRINDING MILLS Bogar* us Patmt° tJni; 
versal Eccentric Mill. Address J. S. «fc «. F. ISI.MP- 
SON, as l^oduey Street, Broolilyn, N. Y. 



FOR STEREOPTIGONS AND SLIDES 

Moving Pi'cture Machnies and Pilms, writ.!!- Williams, 
Bl'own lit Eaiie, 920 Chestnut St, I'liilnticil'lio!!, Pa. 



7.422 
7.42!) 
7,421 

7.423 

7,41(i 

7,414 

7,417 

7,412 

7,410 

7.42S 
7,427 



VOLNEY W. MASON &, CO., 

Friction Pulleys,Glutches& Elevators 

PROVIDENCE R. I. 



LIGHT MANUrACTURINC a'if,^fSK2jfi'^,f,''/f 

A- SHtETMiTAL STAMPING, - ruNLnci>& DItOl. 
UTOMOBlLES^No PARTS fob same. 

JP£C//«iA*y«C«/yV£/?K'lN9mRIES SOLICITED. 

Otto konii^slow- 4i michi&an st.cllvelanco. 



FREXCH-AMRRTCAN Professional Bookkeeper. Cor- 
respondent and uiieaking four languages, wishes position 
as Socretary. assistant or as guide with Manufacturer 
exhibiting Pans Exposition. ISlO. Correspondence solic- 
ited. Address, I^eo Hofman, 1070 Jackson Blvd, Chicago. 



rnp QAI C —A complete inventory of alltheneces- 
run OHLCi sary tools for a small machine and 
blacksmith shop; mnchinery set up in running order; 
shop can be bought or leased for a term of years if de- 
sired. 1-F.ONARD D. Hauuison, Hi4 Hallock Ave., New 
Haven, Conn. 



GA5^*^ GASOLINE ENGINES 

WATER MOTOR..S 

BACKUS WATER MdTOB en, NEWARK N.J. U. 5 A. 



CALCIUM 



CARBIDE IgSPp'^Y^ 



1900 BICYCLE FREE 

■llh or distributing 1000 catalogues for us. One 
I A^ni waiitedin eachtown. Give references 
_ _^ 'antI send for catalogues. Enclose stain p. 

:^Ar£40 CrCl-f CO. Dept. 63 z, CMcago 




PRINTS. 

" Collins & Co.'s Plows are the Best in the World," 
tor plows, Collins Company 212 

A primed copy of tbe specification and drawing of 
any patent in the loregoing list, or any patent in print 
issued aiiice ISfio. will be furnished from this office for 
10 cents. In orderini: please state the name and number 
of the patent desired, and remit to Mnnn & Co.. ;?61 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Cnnnitian pateittti^ may now be obtained by the in- 
ventors for any of the invenrions named in the fore- 
going list, provided they are simple, at a cost of 540 each. 
If complicated tbe cost will be a little more. For full 
instnictionB address Munn & Co., 361 Broadway. New 
?orb.. Othflrtoreiffu patents mar also be obtained. 



35 NASSAU STltEET, 

(ABC Code.) Cable Address: 



NEW YORK. 

BRYAXE, NEW YORK. 




GAS LIGHT I5g A MONTH. 



Any Where, lUIOaudle Puwer aod 

MQ A DAY SURE Above 
T#n expenses and a steady job 
to good acents selling ©ur 
Gasoline Lamp. Needed everywhere. 
BRILLIANT diVS L.4NF GO., 42 State St., Cliicago. 



EASE PATS EXPENSES and 

per month. Steady position ; self-sel- 
.^. ; tio ex peri en ceneeded.Senrt 2c for contract 
Pkase Mfg. Co.. Cincinnati. O.. Debt. 10, 



P 

I ler 
i Pk- 



$75 



Mk ^flMk ■% tf% Sendusyoaradi 

IP ^m A fl^ir V|I|>A ancJwewilUhowyon 
^{k ^K. d B^CIT WUI W howtomake$3aday 
fcll ^^^B V absolutely sure; WA 

^^ ^B^^ furiiish the work and teach you free; you work in 
the locality where you Jive, Send us your address and we w'.t 
explain the business fully; remember we guarantee a cle^ir pi'i.- 
fit of J3 for every day's work, absolutely sure, write at oncp 
EOVAL MANUFACTl'RINti CO.. Bos I l_ METRO fi. Mi.??' 



itiElollER 



SS.MM\i as a Steam Engine. 



Perfect 



/ LTTBhication— Automatic Oiler sprays 
) PiBton every stroke. 
) OOMBDBTION— The same rain or shine. 
( Mixing — Of RaBohne and air, 
00K8TBDOTI0N— Finest everprodaoed. 



"CLUB SPECUL"ia the name of our pormUr I 
FATincih for fiKlilnR, hunting find frfinpral c'uh use. 
Irfni Bth Sift . ,6 1 n.— perfect] j sn i^ np d neaworth y. 
\^ rita QH for free advance CELtaln;Lruet of eafa en- 
fflnm RTid ffooa boutfl. Marine Dept» 

LOZIER MOTOR CO.Mro^^b. 



2o8 



Scientific Snu^ricM* 



^ 



March 31, 1900. 



I 




INSURANCE 

OR. 

DA ALICE 

TO 

PROPEBTV 

AND 

LOSS-OF-LIFB 

ifurRV 

TO-PERSOHa 
CAUSED-BV 



STEWBOILDi^'ESPLOSIO^iS 



I^J-B-PlERCE-SECRITjiKy FB-AllBI • ^^VlCE PEEil MHT 1 
{[LMgAWEW-'^SSTTREAS. Lf.Ml[)DUaMH)H.AsyrSEC1tj| 




J>^' 



ON THn WINGS 
OF THn WIND 

You can't imagine 
— un'eas you have 
tried it— how plea- 
sant is the sensa- 
tion of riding in a 

WINTON 
MOTOR 
CARRIAGE 

and propelling it 
yourself, absulute- 
D-»-^»A« otf^ V * »y independent of 

Price 81,203. XoAsrents. coachman or ser- 
vants. You can make it go fast or slow, just as you wish, 
and start or stop when you please. It is ea.<jy of control 
and is operated on the hvdro-earbon system. It costs 
about half a cent a n)iie to run it. Catalogue sent free. 
THE WINTON MOTOR CARRIAGE CO .. Cleveland. Ohio. 
Eastern Department, 120 Broadway, New York City. 

CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Statioiinries. Portables. 
Engiues aud Pumps. 

ti^ State your Power Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 




The Putman Boots 

Embody everything that is practical in Sportsmen's Footwear. 
For nearly a Quarter of a Century Putman Boots have been the 
standard among Western Hunters, Prospectors and Ranchmen 
(who demand ttie very best) and we have learned through our 
personal contact with them to make a perfect boot. Putman 
Boots are Water Proof. Send for catalogue of over 20 different 
styles of boots. Also Indian Tanned Moose Hide Moccasins. 



I ATHF^ Foot Power, High Grade 



Thl3 cut shows our N O. 678 Three Quarter Boot, (14 inches high) Bellows Tongue. 

Made ou any style toe desired. Uppers are Special Chrome Tanned Calf Skin, tanned 

with the g-j-ain of the hide left on (our special tannage) making the leather Water 

Proof. Large eyeletsaiul wide leather laces, also laced at side to fit the boot tight 

around the top. Fui-nished in Black, Brown or Stiaw Color. Sole, 

Light, Medium or Heavy. The Sole is genuine Hand Sewed (making 

it soft and easy), and made of best Water Proof ed Oak Sole Leather. 

Matle to yon 1" measure and delivered to any Bart of the ^T C A 

U . B. for )|iJU 

Send for ordei" blank showing how to measure your foot. 

H. J. PUTMAN &. CO. 



BRIDGE SQUARE. 



MINNEAPOLIS, MINN. 



SAVAGE Hammerless Magazine Rifle 



SMOKELESS 

.303 GAL 





BRISTOL'S 
RECORDING INSTRUMENTS. 

Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Wattmeters, and 
1 hermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fullyguaranteed and 
sent on 30 day a' I rial. iW^ Sen A for Circu- 
lars and Specimen Chart. 
The Bristol Company. Waterbnry, Conn. 



II it isn't an Eastman, it isn't a Kodak. 



Kodaks 



Load in Daylight with 
Rim Cartridges for two, 
six or twelve exposures 
as desired. For work at 
home then, as well as for 
one's outings, the Kodak 
becomes more convenient 
than the glass plate 
camera. 



No*"dark^ro om e xcept 
for develo'pment, no 
bothersome plate holders 
or dark slides 



EASTMAN KODAK CO. 






NICKEL 
PLATED 



BABY %1 



Y«L'U MONEY BACK IF Y«U !>«>'! I.IKE IT. 

THE. CUTeeTi MOST WONDERFUL 
NOVELTY EVER SEEN. GUARANTLED 
A PRACTICAL TYPEWRITER. CAN BE 
I CARRIED IN THE VEST POCKET AND 
IWILL WHITE P06TAL CARD OR NEAT 
[ladies NOTEPAPER.THIS 18 EXACT 
' 6IZE AND STYLE OF ITS TYPE. 

This Baby is made on the same principles as our new 
«5,00 TYPEWRlTElt, which it is sent in the 

world to advertise. Every purchaser ordering a $5.00 
machine direct from this advertisement is entitled to a 
Baby free of charge. Id'" Send .for (Urcular. Also see 
Scii^NTiFic American, March 31, 1910, page 197. 

SIMPLEX TYPEWRITER CO.. 640 First Ave., New York. 




A WONDERFUL 
LIGHT. 



Costs for service one-fifteenth 
as much as electricity, one-thir- 
teentli as much as acetyleiie,one- 
eleventh as much as gas, yet a 
pleaaanter, brighter light than 
these. Fine print read 46 feel 
away. 100 candle-power twenty 
hours costs 3 cents. No otior, 
noise or smoke. Never out of 
order. Lasts a life-time. Orna- 
mental ; portable. Chandeliers, 
pendants, wall and bracket 
lamps. Best for country or city, 
home or office. (i(iiarantt't'n 
as reprenented or iiioiiey 
refuncled. All styles. Write 
for catalogue. Agents want id. 

Canton Incandescent Light Co., 

Canton, Ohio. 



(CANTON 

Incandes 

cent 

Gasoline 

Lamps. 

Removable 

Tank. 



^ 




'Turn on the liKht. 




Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 



The most reliable ani safest rifle ever 
maimfactured. Shoots six different cart- 
ridges adapted for large and small game. 

ZW Write for Descriptive Catalogue A, 

SAVAGE ARMS CO. 

UTICA, NEW YORK, U. S. A. 




Money, 



All varieties at lowestprices. Rest Kailroad 
Track and Wagon or SStock Scales madr. 
Also 1010 useful articles, including Safe? 
Sewing Machines, Bicycles, Tools, etc. Savo 
Lists Free. CHICAGO :^<.ALE Co.. Chicago. III. 



Ladies' Watches 




All styles and sizes 
are shown in our 
Blue Book — Free. 

New England 
Watch Co. 

37 Maiden Lane, N.Y. 
149 State St., Chicago. 
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I TRADE MARK 

ECAMOI 



99 



NEW CHAMPION PRESS 

C. OL-MESDAHL, Manager, 

IVI ACM I IX ISTS, 

Manufacturer and Dealeisin 

JOB PRINTINQ PRESSES 

AND MAND PRESSES, 

Pinking, Pleating, Fluting an<l all 

kinis of Ladies' Dresa Trimmings 

Macbinery a Specialty. 

173 GRAND ST.. NEW YORK 



CO., 




IQiiiNDfcKssa 

Acetylene Burners. 

Siiinples, li to 1 foot. 2r)c. euch. 
A new burner for STEltEOPTICONS. 

Highest C. F. possible. 
State Line Talc Co., Chattanooga, Tenn. 




ALUMINUM PAINT. 

Latest application of Aluminum, liooka like Frosted 
Silver. Washable. Untarnishable, Waier. Oil and 
Weatherpraof. Durable. Easily Applied. Bicycles. 
Yachts. Radiators. Pipes, Metal Work, Machinei'y. I>y- 
namos. Motors. Apparatus, A re Lamps, Sockets, Brack- 
ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 

THE AMERICAN P.EGAMOID CO., 339 B'way. New York. 



IFSSOP'S STEEL^^bV/t"^ 

VJ*-'' FOR TOOLS, SAWS ETC. 

W" JESSOP A SONS L'° 91 JOHN ST NEW YORK- 
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TEN-YEAR TEST. 



The following letter from one of the largest cement manufacturers in the 
world proves positively the marked superiority of THE GRIFFIN MILL 
for pulverizing either rock or cement clinker. 



t 

4i' 



The Egypt Portland Cement Works. 

The Pennsylvania Portland Cement Works. 



AMERICAIX CEMEWT 

OWNERS OF 

The Columbian Portland Cement Works. 



COMPANY, 



The Giant Portland Cement Works. 

Tiie Jordan, N. Y., Portland Cement Works. 



Messrs. Bradi.ky Pulverizer Co. E«ypt, Penn., August 25, 1899. 

Gentlemen: Replying- to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Grifhn 
Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since 
then, as from time to time we have built new works, we have equipped them all with Grilfin Mills. We have dow in opera- 
tion at our several works, thirty -seven mills. 

We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 
Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 
Gritfin Mill is shown by the fact that within the last week we have given you an additionnl order for more mills. 

Yours very truly, AMERICAN CEMENT CO.. 

John W. Eckeiit, President. 



The demonstrated success of the GRIFFIN MILL for pnlverizing all refrac- 
tory substances allows us to sell ihem on their eeiablished record. Write ua 
for names of manufacturers who are daily using ihem with perfect satisfaction. 



THE BRADLEY PULVERIZER CO., 



Boston, Mass. 






t 
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YOU CAN HAVE YOUR SHOP 

on the main street as well as in a 
back alley by using 

GE SIYlAl-1- lYlOXORS 

which cost nothing when not working. 
Write for information to 
Electric Co., Main Office, SCHENECTADY, N. Y. 
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CAPE NOME, CAPE YORK, 

-•^SL MICHAEL, DAWSON 

AND ALL POINTS ON THE YUKON RIVER 

13 1 5=t e: €D t. 

Operating ITS OWN Fleet of First-Class Ocean Steamships 

ST. PAUL, PORTLAND, BERTHA, RAINIER, DORA and others. 

Full Line of River Steamers on the Yukon. 

Unier contract to ieliver Unitei States Mails throughout the Territory. 

First Departure, APRIL 30th, and Fortnightly thereafter. 

For new Folders, Maps aud fiirtlier pai'ticulars as to Freiglit and Passage, .vrite to 

ALASKA COMMERCIAL COMPANY, 

310 SANSOME STREET, SAN FRANCISCO, CAL., for all particulars. 



AUTOMOBILE Sand PARTS.''^»'!S"„SaTo"SK?r 



Are You 
on a 



likotkA drivin^jahaft of an _ 
«nEinHivfieD itn futcH is all exert-^ 
, ed nfrninMi ths Hxlof A aturt in ' 
t;hi? rJRht dtraction trill enable ytitt^ 
to nuetliD pijw^^r yon paaaonH ko hh to 
<|o i]|£]re vaLuabJu work^ find shin a 
higher aaUrf^ I'ou cnu be trained by 
■f mail at hunie> nilliiiul Ju^v 
B of priT*ciit «aJa.r>» to 

*^ TAKE 

A New Position 



pH'li-i-t Tfli? I^tinij- EtLrtC ciirs-ni-t-; Vni3 ■ KlC-iutTlfffL 

Mc^rbunh-ul. or t^ti-uin Kn fct iK-*.^ rt itfl;.. Ar- 

>i|irvt'3^1njE,<"l^ II t':ii|;liK'crUt|)r> SH-iiOlf- 

1-uplij, Ituttkkfi^ptDE, mnA Knicllpb 

Jf runfht'H, T/(v iTiiiKvfpui/tntiit it-iil luit 

^iirrt/ttaitj/. Nxtiil.LI-tir.lltSltK 1HIM.>J<11 flLt| J 
'L'nt+nii'f frm.tunli ri l.VrUffnrclr4'i]lnr».j 

^TtlD J a t P run Unnjil ^VjrrrtJtontleDFH' J 

Vj^^ Krt»ft(i1», Rn^ 1142, 
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